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ABSTRACT 

This publication describes awards made in the 
National Science Foundation's Division of Science Education * 
Development and Research in FY 1981, FY 1980., and in earlier yeai^s. 
Two indices are contained in the first section.. The first index is a 
rotated title index to every award in the publication. Every 
significant word in each^ title is an entry point into the index. The 
second index is a standard keyword/phrase index for FY 1981 awards 
only, using ERIC descriptors as well as proper names. All projects 
awarded in FY 1981 in the Development in Science Education (DISE) and 
Research in Science Education (RISE) programs are listed in the 
second section. A summary description of each project is provided, 
along with the names and addresses, of principal invest igators , amount 
of funding, duration of the project, discipline, target audience, and 
descriptors. Projects .are listed alphabetically by state and ri 
institution within each program, RISE ^nd DISE." Titles are principal 
investigators 6nly of RISE and DISE projects funded in FY 1980 are 
provided (alphabetically by state and institution) in the -third J 
section. Alphabetical listings of states (and undpr each state 
principal investigators and institutions) and principal investigatory 
are provided in appendices. (Author/JN) 
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This publication ' presents description of awards giyeri^by^the 
Division ; of ' Science Education Development 'and Researcff--- ( SEDR ) 
during Fiscal Year 1981, including award amounts. ^ ' All yrefer^ces 
made/ in^ this document to actual award amounts are subjlctV^^f^^ 
ad/Ci'stment^ by financial statements prepared by NSF at the close of 
Fiscal Year 1981 \^ ' \ 

Di vision-initi^ated funding actions excluded from this report ;^re: 
Purchase Orders , 

Funds for Personnel (Intergovernmental Personnel Act; 
International Travel Awards 

Awards which received .support from organizations within o^" 
outside the Division show the source of that support. 

The following definitions apply: 

••Award*' ^ refers to financial suppprt given in the form of a 
' grant, ^ contract, or other arrangement, depending upon the 
nature of the research or development work to be completed and 
the terms of performance. 

"Principal I nvestig'ator" refers to the individual designated by 
the awardee (and approved by NSF) who is responsible for the 
scientific or technical direction of the project. 

08 "Institution" refers to any college, university , public or private 
laboratory, industry, or other, .organization , whether operating 
for profit or on a non-profit basis^ as well as State and local 
governments and "Federal organizations.. 

NOTE: Data for this report were taken from program records and 
therefore rfiay differ frbm afficj^al NaJLional Sciefnce Foundation source 
documents which are generated from the Management Information 
System data base containing different inclusions/exclusions. 

The reader ^s ren^iinded the primary source of further informa- 
tion on a project\s the Prinqipal I nvestigatjbr in each instance, who 
may be reached at the dcademic address ^iven . ^ 
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FOREWORD 



The National Science Foundation Act^ of 1950 (P.L. 81-507, as 
amended) authorizes and directs th'e Fouhdation "lo initiate and sup- 
port basic scientific research and programs to strengthen scierUitic 
research potential and science education programs at alU levels." 
Two continuing goais of the National Science Foundation's Science 
and Engineering Education Directorate have been: 

o To assure a stable flow ot talented stLidents into the 
science and engineering workforce, \\\lh attention given to 
increasing the participation ol minor^ities and women; cind 

o To help citizens increase their understancting ot siieiue 
and technology to a level t[iat enables them ettectiveK to 
meet the r-^quirements ot contemporar^v soLiet\ . 

Science education r^^search and development support are two^ot 
the principal mechanisms the Foundation uses to impleinent the yoals. 
The aim of this support is to develop new know ledge' and new rtiecins 
for improving science and engineeiMng education. innovation, tiMr^s- 
(er^bility, and potential for widespread impact ar^e especiall\ char^jc- 
teristic of development projects, while usable r^esults are important to 
the research program. 

The piirpose ot this document is to pt^omote awareness ot and 
interest in r^ecent activities in science and enyirieerMng education 
development and r^esearch. We hope i,t is u^etul to a variet\ ot 
groups including developers and researchVrb , tuture proposet^s to 
the Foundation, and teact^ers of science at all levels. , 



Walter I . kiillespie 
Acting Assistant Dir^ector* 

for Science anci 

t ngmeering t ciucation 
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INTRODUCTION 



ERIC 



This publication includes references lo all projecls supported by 
the National Science Foundation's Division of Science Education Devel- 
opment and Research in fiscal years 1978-,1981 inclusive, and to most 
projects initiated as early as 1975. It is intended as a continuing 
reference guide to research and development activity ofvinterest to 
the science and engineering education community. 

In any technologically based enterprise, research and develop- 
ment are the cornerstone for long-rangfc. strength and growth. For, 
this reason, a science education R&D effort is required to maintain 
strength and leadership in science and engineering. 

The Division of Science Education Development and Research 
(SEDR) has supported: 

o Continuing development and avatlabili^ty of high 
quality science and engineering instructional mate- 
rials based on the latest research and technological 
findings . 

\ o Research that promotes the acquisition, use, struc- 
turing, and transfer of knowledge and skills in 
science, mathematics, and engineering. 

SEDR consists of the two component programs; Development in 
Science Education (DISE) and Research in Science Education (RISE). 
SEDR supports only projects of national consequence that promise^ 
long-term benefits, rather than those solely for immediate, local 
benefit. 

The specific objectives of SEDR have been as folJows: 

o To assure the rapid movement of current research 
and Lechaolpgy into instructional materials for 
undergraduate science and engineering education. 

. o To support development and research on the incor- 
poration of computing into scieng:e and engineering 
teaching laboratories and instructional materials. 

o ' To support development and research that advances 
problem solving and reasoning in science, mathema- 
/ tics, and engineering, and to examine technologies 

that can be utilized in learning at all levels. 

SEDR has supported long-range efforts dealing with the diffi- 
cult task of anticipating problems and opportunities of the future, 
.Many projects are aimed at futbre conditions five to fifteen years 
away to ensure that major problems are both identified and treated 
by the most highly qualified and talented people in the science and 
engineering communities . 

9_ s( ii:n( !•; kdik ation dhvhlopmhnt an[) rhskarch ix 

fi 



Also pervading bolh development and research aclivrUes has 
been an increasing concern wilh efforts to disseminate knowledge* 
generated by these activities to those responsible for science and 
engineering education. Thfs document is made available as one 
response to this concern. It is expected that the information it 
contains will be useful to persons involved in science and engineer- 
ing education at all levels. 



Robert F , Watson 
Acting Division Director 
Division of Science Education 
Development and Research 
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USING PUBLICATION SE 82-80 



This publicarK)n describes awards made in the National Science 
Foundalion's Division of Science Education Developmen I and Research 
in Fiscal Year 1981, in Fiscal Year 1980, and in earlier years. 

Section I. Indexes. 

This section contains two indexes. The first index is a rotated 
title index to every award in this puhlitation. Every significant word 
in each title is an entry point into the index. For example, the title 
"factors Influencing Mathematics Participation of Highly Able Mexican- 
American Adolescents" would appear eight limes in the index, olue at 
each of the meaningful words. This index gives subject access to ihe 
awards through their title words, and unlike usual subject indexes, 
supplies the reader with the key word in context. 

The second index is a standard key-word/phrase index tor 
1981 awards only. The FY 1981 awards contained in Section II have 
been assigned key words and phrases from the Thesaurus of ERIC 
Descriptors, as well as some additional terms, such as proper names. 

The indexes are keyed to descriptions of related projects con- 
tamed m Sections II and III. It should be noted that summary 
descriptioris are provided of projects awarded in FY igrffl (Section II ), 
but only titles are shown of projects awarded in F Y 198(5 and earlier 
(Section III), . ( 

Section II. Projects awarded m Fiscal Year 1981 in the Develop- 
ment in Science Education (DISE) Program and the Research rn 
Science Education (RISE) Program. . 

A summary description of each project is provided, along with 
the name and. address of the Principal Investigator, the amount of 
funding, and the duration of the project. DISE Program project 
descriptions begin on page 47; RISE Program project descriptions 
begin on page 108. Projects appear alphabetically by State and 
Institution within each program, RISE and DISE. 

Section 111 .i'' Projects awarded m Fiscal Year 1980 and in earlier 
years in the Development in Science Education ( DISE ) Program and 
the Research in Sciec)ce Education (RISE) Program. " 



The title of the project and the name and address of the Princi- 
pal Investigator are provided. 

DISE Program project titles begin on page 149; RISE Program 
project tiUes begin on page 181. Projects appear alphabetically by 
State and Institution within each program. 
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Appendix" A. Fiscal Year 1981 and Earlier Years' Awards, Prin- 
cipal Investigators by State and Institution. - ' 



This appendix is provided as an index to location of projects. 
It IS an alphabetical listing of States, and under each State are given 
the Institutions and Principal Investigators whose projects were 
awarded during FY 1981 and earlier years, under ^he DISE and RISE 
ProgranTs. 

Page references direct the reader to summary descriptions ol 
projects contained in Section II and to titles and addresses of projects 
listed in Section III. 

* 

Appendix B. Principal I nvestigators y Alpf^abetically 

This seclion is provided as an addiliorial index lo projeols 
ciwdt'ded in FY 1981, in FY 1980, and in earlier years. 
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Fiscal Year 1981 only 
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" ■ Rotated Title Index FY 1981 and Earlier Years 

\ ' . Local Assessment of &ience Education in (he Two- Year Collcgc= 179 G 

^ Local Assessment of Science Edueaiion'in the Two-Year College = !80 B 

- ■ Local Assessment,ofScienceEducation in (he Two-Yefar College = 180 C 

/ * . Local Assessment 0/ Science Educalionifh I he Two- Year College = ^ . 180 E 

\. ' , ^ . ' Local Assessment of Science Educalion in the Two-Yea( College = ^ 180 F 

^ . ' Local Assessment of Science Ed^iication in (he Two- Year College = ' 180 G 

' ' ^ Local Assessment of Science Educa(ion in (he Two-Year College = 18! A 

• * ' Local Assessment of Science Educa(ion in (he Two-Year College = . )8I B 

Local Assessment of Science Educa(ion in (he TwO;Year College = , ISlC- 
Local Assessment of Scienc^'EHTIcation in (he Two-Year College= ^ ^ 181 D 
' Suomi College\Scier\ce Educa( ion Assessment Projcc(= > 179*E 
TheFeasibiIi(yof ysing the Na(ional Assessment Science Da(afor Secondary Analysis = .187 E 
A Model Conlinuing.Educa(ion Needs Assessment/Response System in Science and Engineering = 175 D 
scent and Early Adolescent Studeii|s:J^n Empirical Assessments Computer Awareness and Literacy of Adolc 130 
ence Education in tltt Nori-Campus Gpllege: A Needs Assessmenl^j^i^ Sci 177 A 
Students, Curricula and Laboratories- A Npeds Assessment sv"^^ ' 179 C 
scent and Early Adolescent Students: An Empirical Assessment = ' Computer Awareness and Literacy of Adole 192 A 
lications for Research in Science Educ = Computer Assisted Data Analysis (CADA) for Teaching Bayesian Statistics and App 189 D 
velop, Implement, Test, Evaluate, ancj Disseminate Associate Degree Curriculum to T^ain Solar = A Proposal tO Design, Dc^ 99 

, ' ^ An Associate Degree Curriculum in Solar Engineering Technology- Phase H 170 A 

A Critical Examination of Factors Associated with PublicV\tten(iven^ss to Science = 121 

Development of Pilot Astronomy Activities for Informal Learning = 151 C 

Identifying Different Levels of Understanding Attained by Physics Studet>ts= 191 B 

esearch Studies on the Scientific Literacy of the Attentive Public = ,^ ■ R 187 B 

^ cal Examination of Factors i\ssociat^with Public Attentiveness to Science = A Criti 121 

Correlate? of Altitudes T6ward Mathematics, Science, and Social Studies = I 136 

*^ ♦ The Relationship Between Student Attitui^s Toward the Science Curriculum and Selected Variables = 195 C 
*- Survey of Science Understanding and Attitudes = 

Survey of Science Understanding and Attitudes = 192 D 

Classroom ProcQsses, Sex Differences, and Autonomous Leari^ing Behaviors in Mathematics = 145 

Empirical Assessment - Computer Awareness and Literacy o/ Adotescent and Early Adolescent Students: An. '130 

Empirical Assessment = \ ' Computer Awareness and -Literacy of Adolescent and Early Adolescent Students: An ^ 192 A 

InvestigationofQritical Barriers to (he Understanding of Sciencc= 185 C 

A Computer Based Annotated List of Laboratory Experiments in College Chemistry = 166 D 

e Preparation^f Supplementai Instructional Units Based on Current Crustal Research, Grades 8-10= Th 163 D 

0 ^ Research on Process Models of Basic Arithmetic Skills = . 197 A 

' mputer Assisted Data Analysis (CADA) for Teaching Bayesian Statistics and Applications for Research in Science Educ'=: ' Co 189 D 

Visual Geometry and Mathematics Cognition for* Beginning College Science Students = \ 152 E 

n Needs of Engineers = Behavior Anchored Scales - A Method of Identifying Continuing Edut^tio 175 B 

^ Individual and Group Behavior it) Computer-Base^i Learning of Scientific Reasoning = 112 

Science Education: implication forewomen's Career Behavior = , A Cognitive Perspective on Women Students* Experience with 126 

occssGs, Sex Differences, and Autonomous Learning Behaviors in Mathematics = ' . Classroom Pr 145 

* Detailed Description of Mathematical Behaviors That Demonstrate Uriderstanding= \ 188 A 

Learning Science in Bilingual Classrooms: Interaction and Social Status =' ' ^ j83 A 

- . Assessing the Biological Science Needs of Community College Freshman = 180 A 

.1 Outdoor Biology Instructional Strategies (OBIS) = 151 F 

' Graphic Biology Laboratory Modules for the Blind = 68 

^ Chemistry and Biology Laboratory Facilities ajid Curricula = * 179 D 

rob lem Solving CompuleyBiology Simulations Jor High School Students to Stimulate Scientific P^ yl89 B 

Microcomputers in High School C*hemistry, Physic/ Biology, and Mathematics =^ Coordinated! se of 90 

ies (High School and Undergradua = Mathematics in. Biology: Coniputer-ControUed Videodisc Materials tor Women and Minorit 105 

♦ ent Videodisc System: Evaluation in Developmental Biology = ^ ; An 'ntellig 101 

; .. onal Strategies to Enhance Meaningful Learning iti Biology = An Investigation of Instructi 123 

^ cnt Videodisc System: Evaluation in Developmental Biology = ^ An I ntellig 171 A 

Assessment of Mathematics Program at S.D. Bishdp Slate Junior College = 176 E 

♦ Research to Prom^oie Science Learning Among Blind Sltfdents in Colleges and Universities = 108 

Research to Promote Science Learning Among Blind Students in Colleges and Universities = 182 A 
' Graphic Biology Laboratory Modules for the Blind = 

ducation= The Brain and Education: A Study of Neuroscience, Cognitive Science, anc! E . 132 

ComputerTown, USA- Bringin'g'Computer Literacy to the Entire Community = 150 B 

Interdisciplinary Master's.Programs iir Building Studies = ' * 168 A 

Engineering Curriculum and Continuing Education ( CACHE) = The Development of Modules for the Undergraduate Chemical 170 C 

n Science Educ ^ Computer Assisted Data Analysis ( CADA) for Teaching Bayesian Statistics and Applications for Research i 189 D 

University Level, Computer-Assisted Iny ruction ( CAI) and Computer-Generatdd Speech in Mathematics = 150 F 

^ Calculator Use and Problem-Solving Strategies of Early Adolescdits = 189 A' 

Public = Elementary Mathematics Concepts with Calculators: Microcomputer-Based Modules for Teachers, Paretils and the * 151 G 

ution and Production- ' , Toward Improved Candid C4assroom Instructional Television: Guidelines for Program Eval 155 E 

e with Science Education: Implication for Women's Career Behavior = A Cognitive Perspective on Women^Sludenls* Experienc 126 

The Relationship Between Continuing Education and Calmer Development of Scientists and Engineers = 194 A 

Career Oriented Modules to Explore Tqpicsin^cience^(COMET^S) == 158 G 
COMETS II- Career-Oriented Science Topics for Elementary anci Middle Schools = 69 

asis on Practical Experience = « Career-Oriented Degree Programs in the Mathematical Sciences with Emph, 149 D 

Grades 4-9 (Final Phase) = Science Careers for Women and Minorities-ln-Service Materials for Teachers of ' 91 

Self-Instructional In-Service Program in Science Careers: Teachers of Grades 4-9= ^ Xdl C 
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icotists and Enginccrs*'l3eHvci7 Systems in North Carol <j , Continuing Education for Sc 174 F 

'^EXYr A Tool for Assessing Regional CE Needs in XY Coordinates == ' . ' 175 F 

Support Cenim for Micro<^d^utep Applications in Sdencc Education = * 76 

•> Support Cemers for Microcomputer Applications in S^cncc Education = 161 ^ 

Science for the No n -Science Student at Illinois Ceairal College: An Assessment of Science Needs for Community College = 17S A 

ofCLE Methodologies Potentially JransferaWe to CESE= Study, 176 B 

I ^ ; ' CEXY: A Tool for Assc^ing Regional CE Needs in XY Coordinates = ■ 175 F 

' ^ Conceptual Change in Childi'en and in Adult Scientists = 190 D 

y^' ' Assessment of a Change to a Modularized Approach to Science Instruction = > 177 G 

« Identification of Factors Influencing Changes in Concept ual Under standing of Science = 141 

V Research on Changes ip Intellectual Development and Critical Thinking Ability = 143 

Format Variables and Learner Characteristics in Mathematical Problem Solving= 122 

ng Education and College Instructional Modules in Chemical Engineering = Continui 100 

M icrocompufcrf^et work and Courseware for Teaching Chemical Engineering Design = ^ Development of a 159 E 

A Model Program for Continuing Education in Chemical Engineering = ^ 160 F 

The Development of Module for the Undergraduate Chemical Engjgecring Curriculum and Continuing Education (CACHE) = 170 C 

ng Education and College Instructional Modules in Chemical EngH^ ^ , Contitiui 170 ^ 

V Chemistry airo Biology Laboratory Facilities and Curricula = - 179 D 

g Language and Activities ip Teaching High Schckjl Chemistry ami Ph Scquencin 135 

Chemistry in the Community: A Problem -Focused Course for High Schools = 58 

dren in Accelerated Teaching Programs in Physics, Chemistry, and Mathematics = ^ Research on Gifted Chil 189 G 

Coordinated Uscof Microcomp^'tfervtrt-High School Chemistry* Physics, Biology, and Mathematics = 90 

notatcd List of L^bora^tory Experiments in College Chemistry = A Computer Based An 166 D 

Uscr-ControllcdMod<;5iof Continuing Education in Chemistry = Multimedia 173 E 

Facilitating Problem Solving in High School Chemistry = / 188 E 

eof Knowledge and Cognitive Processes in Organic Chemistry = \ ^tructur 194 G 

Analysisof the Child's Construction of Whole Numbers = ' 186 F 

TheDevelopmentof Applied Scientific Thinking in Children and Adolescents = ^ 197 F 

Conceptual Change in Children and in Adult ^icntists 190 D 

^ of School Science for Pre-Adolescent/Adolcscent Children and Their Parents = Ou 163 A 

athematics = Research on Gifted Children in Accelerated Teaching Programs in Physics, Chemistry, and M 189 G 

Using Non -Formal Contexts to Teach Children Science = 170 D 

Assessment and Documentation of a Children *s Computer Laboratory = I90*F 

Assessing Children's Intellectual Growth in Geometry =^ 195 D 

Structure and Process in Children's Mental Arithmetic ^ 134 

Children's Understanding of Decimal Numbers = 124 

Research for 3-2-1 CONTACT = Children, Television and Science: A Detailed Description of Formative 193 C 

Involving Science Education for Elementary School Children = Family- 156 C 

Interactive Science Museum Exhibits for Preschool Children - " 156 F 

High School Minicourse on Chronobiology- . , 163 B 

^ Science, Society /and the Senior Citiien: A Model Educational Progrim = 53 

Science, Society and the Senior Otizcn: A Model Educational Program = ^ 153 G 

GcometricThlnking Among Adolescents in Inner City Schools^ 193 A 

uctional Modules for Introductory College Physics Oa^ses- Issue-Oriented Instr 164 G 

An Investigation of the Structure and Dynamics of Classroom Communication of Science - 193 B 

nd Production - Toward Improved tandid Oassro<mi Instructional Television: Guidelines for Program Evalution a 155 E 

s in Mathematics aassrooiKfrocesses, Sex Diffc*nccs, and Aulonomous.Learning Behavior 145 

ividualized Science Programs = Classroom Process Variables in Orban Integrated Junior High School Ind 194 D 

Conservation Classroom Program (Advanced)" 155 B 

A World Model for Classroom Use = 56 

A World Model for Undergraduate College Classroom Use = ^, 1.54 A 

The Interactive Oassroom: A Cost-Effective Approach to Inventive Learning ~ 169 C 

Learning Science in Bilingual Oassrooms: Interaction and Social Status = 183 A 

Study of CLE Methodologies Piotentiaily Transferable to CESE- ' . 176 B 

Impacuof Management Practices and Organizational Climate on Motivation of Scientific Engineering Personnel = 173 A 

* Contiiiyi^ng Education for Employed Clinical Engineers* ' 175 E 

Visual Geometry and Mathematics Cognition for Beginning College Science Students = ^ » <^152 E 

Systematic Investigation of the Cognitive Ef fects of Games on Mathematics Learning 196 G 

tion: Implication for Women 's Career Behavior = A Cognitive Perspective on Women Students' Experienjjc with Science Educa '1 26 

Scientific Reasoning: Cognitive Processes in Using and Extending Problem-»lving Skills = 192 C 

Structure of Knowledge and Cognitive Processes in Organic Chemistry = 194 G 

roblems = Cognitive Processes and Knowledge Structures Used in Solving Physics P 196 A 

bra^ Cogniti ve '{processes and I he Structure of Knowledge in Physics and Alge 198 A 

Development and Facilitation of Cognitive Rc5t:rsentation in Estimation Problems = 1^ C 

The Brain and Education: A Study of Neuroscien^e, Cognitive Science, and Education = 132 

Sex Differences in Perceptual, Motor and Cognitive Skills as Related to Mathematics and Science = » 183 B 

Cognitive Structures Underiying Statistical Inference- ^ 128 

The Role of Cognitive Style in the Learning of Mathematics: A Research Study = 182 F 

cience Foundation Exploratoriu^ Development of a Coherent Scries of Participatory Exhibits for thc^alace of Art^ and S 150 A 

Based Annotated List of Laboratory Experiments in College Chemistry^ A Computer 166 D 

A World Model for Undergraduate College Classroom Use " 154 A 

scssing the Biological Science Needs of Community College Freshman ^ ^ , ^ As 180 A 

Continuing Education and College Instructional Modules in Chemical Engineering - '100 

Continuing Education and College Instructional Modules in Chemical Engineering ~ ^ 170 E 
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Rotated Title Index FY 1981 and Earlier Years 

of Receni East European Literatiire in School an'd College Mathematics = Survey 
Teaching Modern Optical Theory inTligh School and College Ph = Computer Graphics Technology as a*Visualization Tool for 

• Problem-Oriented College Physics Instruction = 
e-Or.ien(rt Instructional Modules for Introductory College Physics Classes ==' . '\ 'ssu 

Geometry and Mathematics Cognition for Beginning College Science Students = Visual 

Suomi College Science Education Assessment Project = ^ 
Statistical Analysis of Research Results in College Science Teachir^= ' ' , 

uiry into the Graduate Training Needs of Two-Year College Teachers of MathemaOcs= < An Inq 

• A College-Level Introduction to Computing Principles Through Text Proccs 

Science Education in the Non-Campus College: A Needs Assessment ~ ' , 
e for the Non-Science StudeSt at Illinois Central College: An Assessment of Scifcnce Need»for Communify College ^ ' Scienc 
' I Assessment of Science Education in the Twp-Year College = ' . 

1 Assessment of Science Education i/i the Two- Year College ^ 
f Mathematics Program at S. D. Bishop State Junior College = 
1 Assessment of Science Education in the Two- Year College = 
rrent Science Education at a Developing Community College = 
e Assessment of Science Education in the Two- Year College 
1 Assessment of Science Education in the Two- Year College = 
1 Assessment of Science Education in the Two-Year College - 
1 Asses'sment of Science Education in the Two-Year College = 
t of Science Education a*! Cowley County Community College ~ 
I Assessment of Science Education in the Two-Year CoHege = 
1 Assessment of Science Education in the Two-Year College - 
I Assessment of Scieru:e Education in the Two-Year College = 
I Assessment of Science Education^in the Tj^o-Year College ^ 
I Assessment of Science Education in the Two-Year CoUege ~ 
\ Assessment of Science Education in the Two- Year College - 
I Assessment of Science Education in the Two-Year College - 
I Assessment of Science Education in the Two-Year College = 
I Assessment of Science Education in the Two-Year College - 
I Assessment of Scftrnce Education in the Two- Year College ^ 
I Assessment of Science Education in the Two-Year College - 
I Assessment of Science Education in the Two-Year College - 
I Assessment of Science Education in the Two-Year College ^ 
1 Assessment of Science Education in the Ywo-Year College ^ 
ege:.An Assessment of Science Needs for Community College ^ 
Promote Science Learning Among Blind Students in. College* and Universities 
Promote Science Learning Among Bliqd Students in Colleges and Universities = 
Outlines in Microbiology for Community and Junior Colleges ^ 
aterials in Microbiology for Community and Junior Colleges - 
Study of Science Education in Two- Year Colleges ^ 
* the Physically Handicapped Students in Community Colleges^- 
udy of Science Instructional Programs in Two-Year Colleges 'h 

Tutorial Review Articles to Update Collegiate Physics Instruction ^ 

COMETS 1 1 - Carccr-Oricnied Science 1 bpics for Hlcmcntary and Middle S 
er Oriented Modules to Explore Topics in Science ( Ji^OMETS) - ^^^c 
puier Con ferencing System for Peer Evaluation and/ Commentary on Essay Tests A Com 

School, Family, and Individual Influences on Commitment to and Learning of Sciepce Among Adolescent Students 
School, Family, and Individual Influences on Commitment to and Learning of Science Among Adolescent Students 
gation of the Structure and Dynimics of Classroom Communication o»f Science - ; An Invcsti 

^ Outlines in Microbiology for Comhriunity and Junior Colleges ™ 

Teaching Materials in Microbiology for Community and Junior Colleges - 
isal of Current Science Education at a Developing Community College = * Appra 

htral College: An Assessment of Science Needs for Communhy College ^ Science for the Non-Science Student at Illinois Cc 

Assessment of Science Education at Cowley County Community College - * * 

Assessing the Biological Science Needs of Community College Freshman - 
ority, and the Physically Handicapped Students in Community Colleges ^ Science Education for Women, Min 

Chemistry in the Community: A Problem-Focused Course for High Schools ^ 
n, USA - Bringing Computer Literacy to the Entire Community = ComputcrTow 

New Directions in Continuing Education: Comparative Perspectives of Decision-Making and R&D Perso^inel 
tive Modes of Continuing Engineering Education as; Compare = An Investigation Into Learning Patterns oT Adults in Alterna 

A Study Comparing Formal Algebraic Representations with '*Natur;tr' Mental Reprc 
Study * ' logical Competencies and Activity Selection Patterns in Early Adolescents: A L 

*^ Professional Competencies Development in the Undergraduate Enginecrihg Curriculum = 
ng Materials - Computer Models in the Context of Competing Social Values = New Undengraduate Engineer! • 84 

ring Materials-Computer Mode^ in the Context of Competing S6cial Values = ' New Undergraduate Enginee 164 C 

The Representation and tfse of Complex Knowledge: Knowing and Reasoning in Physics = 
Improving Students' Comprehension of Science Prose = 
rt-Novice Differences in Computer Science Problem Comprehension: Studies in Knowledge Organization = ' ' Expe 

textbooks: Text Structure, Reading Strategies and Comprehension ^- Learning From Science and Mathematics 

Triton's Comprehensive Self-Assessment of Science Education - 

Invention and Understanding in the Acquisition of Computation - 

A Computatipnal Estimation'Program for Middle Grades Mathematics 

wantics of Arithmetic: Teaching Understanding and Computational Skill Via Computer - 
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Engineering Education Materials for Computer Aided Manufacturing (ECAM) = \5S B 

s and Applications for Research in Science Educ - Computer Assistcfl Data Analysis (CADA) for Teaching Bayesian Statistic 189 D 

dents: An Empirical Assessment = Computer Awareness and Literacy of Adolescent and Early Adolescent Stu 130 

dents: An Empirical Assessment = ^ Computer Awareness and Literacy of.Adolescent and Early Adolescent Stu ' 192 A 

mistry= A Computer Based Annotated List of Laboralory Experiments in College Che 166 D 

entific Problem Solving = Computer Biology Simulations for High School Students to Stimulate Sci 1 89 B 

9yTests= ^ ' A Computer Conferencing System for Peer Evaluation and Commentary on Ess 157 F 

' ' Interest Worlds: Precollege Mathematics in a Computer Culture = 160 G 

Computer Enhanced Statistics Modules for the Upper Elementary (jrades 80 

The Next Step: A Computer Facilities Master Plan for Saddleback ~- ■ 177 C 

lopment of Estimation ^ills in Mathematics Using Computer G?mes= Dcve 113 

Guidebook for the Implementation and the Use of.Computer Generated Graphic Displays in the Undergraduate Mathematics = 169 B 

Spatial Skills in Pre-College Mathematics Through Computer Graphics =^ Improving 88 

A Computer Graphics Learaing Environment for High School Trigonometry = 95 

rn Optical Theory in High School and College Ph = , Computer Graphics Technology as a Visuafization Tool for Teaching Mode 156 E 

Spatial Skills in Pre-Collcge Mathematics Through Computer tiraphics = * Improving 166 F 

^ , ^ Computer Graphics in Engineering Education 166 0 

C^omputer Graphics in a High School Mathematics Laboratory 168 B 

Assessment and Documentation of a Children's Computer Laboratory ^ 190 F 

mputers ^ LOGO (A Computer Language) Methods in Science Education Using l,ow Cost Home 

Co . ^ . • 161 A 

' Computer Literacy (j^ides for Elementary and Junior High Schools : l02 

ComputcrTown, USA - Bringing Computer literacy to the Entire Corrirhpmty - ^ >. 

Instructional Materials for Computer Literacy ^ * f • -i 162 F 

Study of Courses in Computer Literacy and the Impact of Computers on Society 165 B 

Computer Literacy (Juidcs for Elementary and Junior High Schools 171 C 

Development of >ii interactive Conversational Computer Model for Linear Programming - 156 A 

New Undergraduate Engineering Materials - Computer Models in the Context of Competing Social Values . 84 
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ntcrrogation and Information System = 

ntcrvcntion Programs for Girls: Follow-up Study and Evaluation Kit - 
ntroductlon to Computing Principles Through Text Processing = 
ntroductory College Physics Classes = 

ntroductory Physics = A 
ntuiiion in Pre-Calculus ^tudents = Geometric Visualization: Dynami 

nvention lind Understanding in the Acquisition of Computation = 
nventive Learning ^ The In 

nventory of Computing Activities and Related Degree Programs in U.S. 
nventory of Computing Activities and Related Degree Programs in U.S. 
nvcstigation Into Learning Patterns of Adults in AIU»Qaiive Modes of 
nvcstigation of Instructional Strategies to Enhance Meaningful Learni 
nvcstigation of Student Knowledge in Introductory Physics = 
nvcstigation of the Applicability of Computer-Assist^ Instruction in 
nvcstigation of Critical Barriers to the Understanding of Science = 
(nvcstigatioii on the Effect of Field Trips on Science Learning = ^ 
Investigation of the Structure and Dynamics of Classroom Communication ^ 
nvcstigation of Conceptual Dc\^eiopment in the Study of Motion - 
nvcstigation of the Cognitive Effects of Games on Mathematics Learnin 
nvcstigation =s Learnier- 
nvolving Schools of Continuing Education = 

Issue-Oriented Instructional Modules for Introductory College Physics 
Issue-Oriented Physics Modufes Project = 
Issues and Opportunities = 

Issues in Science = , 
ssues of Science and Technology = 
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lar Materials on Socio-Technological Probleqisand 
Usjng Microcomputers,to Teach Social Science in Junior and Senior High Sdiools ^ 
smentpf Mathematics Program aLS D. Bishop State Junior College = ^ ^ • 

Outlines in Microbiology for Community and Junior Colleges = ^ 
ching Materials ih Microbiolog>*for Community and Junior Colteges = 
Microcomputer- Based Straiegi<?s for Mathematics in J6nior High and Hi^ School = 

Using Problem Solving in, Junior High Mathematics = 
of Microcomputers on Teaching Math and Science to Junior High School Students = 

Computer Literacy Guides for Elementary and Junior High Schools = 
Problem-Solving Processes of Upper Elementary and Junior High Schoof'Mathematics Students = 
proach to Problem Solving: A Program for Training Junior High School Science Ttachcr< - , 

Demonstrations in Experimental Psychology for Junior High Schools = 
of Microcomputers on Teaching Math and Science to Junior High School Students = * 

Computer Literacy Guides for Elementary and Junior High Schools ~ 
Problcm-Solving Processes of Upper Elementary and Junior High School Mathematics Students = 

Classroom Proccss^ariables in Urban Integrated Junior High School Individualized Science Programs 
Space-Centered Activity Kit for Junior High Science Instruction = • 
rograms for Ciifls: Follow-up Study and Evaluation Kit = 
The Representation and Use of Complex Knowle(jlge: Knowing and Reasoning in Physics = 

Strifcture of Knowledge and Cognitive PrdWsses in Organic Chemistry - 
An Empirical Investigation of Student Knowledge in Introductory Physics = 
\ Cognitive Processes and the Structure of jknowledge in Physics and Algebra = . ^ 

om pater Science Problem Comprehension: Studies in Knowledge Organization = Ex pert -Nov ice Differences, ifi C 

• • Cognitive Processes and Knowledge Structures Used in Solving Physics Problems ~ 

The Representation arid Learning of Knowledge Structures in Experimental Psychology = ^ ' ^ 

Ethical Uses of Scientific Knowledge: An Iristructional TV Uni|'for High School^ 
^ The f^eprescntation and Use of Complex Knowledge: Knowing and Reasoning in J*hysics = 

Mathcmatijiral Representations Of Real-World Knowledge: Physics and Arithmetic Word Problems =^ 
Students' denctits ProWem-Soiving Strategies and Knowledge^ ' High School 

tcrrBascdTutpfingof Mathematical and Scientific Knowledg«= ^ A Research Study of Compu 

Students, Curricula and Laboratortes - A Needs Assessment = 
t System fo^ Uncici^graduate Electrical Engineering Laboratories ^ A Microcomputer-Based Laboratory Measuremen 

Development of Laboratory and Lecture Materials for Oceanography Teaching = 
A Computer Based Annotated List of Laborafory Experiments in College Chemistry ^ « 

Chemistry and Biology Laboratory Facilities and Curricula = , . 
j A Microcomputer-Based Labflgptpry Measurement System for Undergraduate Electrical Engineering " 

1 Graphic Biology Laboratory Modules for the Blind - 

Scientific Reasoning Ability in Naturalistic and Laboratory Settings - A Research Evaluation of 
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txpcrimcntal Model 



onof Instructional Materials (Hislory-of-Physics Libor«lory)= * , Disseminati 

Middle School Microcomputer Statistics Laboratory = 
Development of a Mobile Spectroscopy Laboratory = 
Computer Graphics in a High School Mathematics Laboratory = ^ ' 

ssmem and Documentation of a Children's Cpmputer Laboratory- ^ ^ • 

Sequencing Language and Activities in Teaching High School Chepiwtry and Khysics- 
^ ■ LOGO (A Computer Language) Methods in Science Education Using Low Cost HDi;ne Computers = 

Format Variables and Cramer Characterisiics in Mathematical problem Solving^ 
• r Learner-Controlled Instructional Strategies: An Empirical I nyestigatio 

^ Early Learning (Grades 20) of Geometry and Logic ;^ Using Microcomputers = 

Science Activities for Informal Learning (SAIL) (Age 11-14)=^ 

-liesearch to Promote Science Learning Among^lind Students in Colleges and Universities , 
V Research to Promote Science Learning Among Blind Students in Colleges and Universities = 

Effects of Elaboration Procedures on Learning and Retenti6n of Scientific IVinciples = 

Learning and Teactting Whole Numbers: An Interdisciplinary Study of an 
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ring Education as Compare - 



Scientists = 



I 



ssrobm Processes, Sex Differences, and Autonomous Learning Behaviors i« Mathematics = 

Strategies for Learning Emphasizing the Nature and Role of Concepts - 
A Computer Graphics Learning Environment fdr High School Trigonometry = 
Factors Relaied to Life-Long Learning for Scientists and Engineers: A Feasibility StUdy = 
ng,3trategies and Comprehension = ^ l^«rning From Science and Mathemaiics Textbooks: Texi Structure. Readi 

of Instructional Strategies to Enhance Meaningful Learning in Biology = An investigaiion 

Increasing the Productivity of Science Learning in Early Adolescents = 
'An Information Processing Analysis of Learning in Geometry = 

Teaching and Learning in Graduate Geography = ^ . 

A Meta-Analysis of Productive Factors in Science Learningin Grades6Through 12 = 

Instruction by Mapping: Processes of Learning MathematicsThrough Models =^ 

bevelopment of Computer-Based Learning Models in Secondary School Science and Mathematics = • 
' T!],e Representation and Learning of Knowledge Structures in Experimental Psychology = 

The Role orCognitive Style in the Learning of Mathematics: A Research Study = 
. ipulative Aidlf Representational Systems, and thp Uarning of Rational Numbers- Construct Analysis, Man 

The Role of Manipulative Aids in the Learning of Rational Numbers = 
IndividuAlandGroup Behavior in Computer-Based Learning of Scientific Reasonings c u . c i 

y and Individual InHuences on Commitment to a^d Learning of Science Among Adolescent Students - Schoo . hami 

y and Individual InRuenceson Commitment to /nd Learning1)f Science Among Adolescent Students = ' School, hamil 

Measuremer^Cor Learning Outcomes in Continuing Education for Scientists and Engineers . 
An Investigation Into Learning Patterns of Adults in Alternative Modes of Continuing Enginee 
Use of Microcomputers for Learning Science = 

l^ei^rning Science in Bilingual Classrooms: Interaction and Social Statu 

Science Education for Families in Informal Learning Settings = ' . 

The Relationship of learning Styles to tW^Continuing Education of Graduate Engineers and 
A Science Course for Youth in'informal Settings: Learning to Experiident - 
ogical Problem Space and Motivation in Adolescent Learning: A Study of Informalion^'Processing - 
opmentff Pilot Astronomy Activities for Informal ^.earning ^ ^ ' 

Classroom: A Cost-Effective Approach to Inventive Learning *. , 

stigation on the Effect of Field Trips on Science Learnings 
* of the Cognitive Effects of Games on Mathematics Learnings 

' . Develbpmentof Laboratory and Lecture Materials for Oceanography Teachings 

• Graphing in High School Level Algebra and Trigonometji<T^ Adults 

ngMaihcmaiicsror Pueblo Indian Upper-Elementary Level Students * 
ch in Mathematics University Level, Computer^Assisted Instruction (CAI) and Computer-Generated Spec 

'Identifying Different Levelsof Understanding Attained by Physics Students 
daptabic Microcomputer Graphics for Undergraduate Life Science Instruction A 

Factors Related to Life-Long Learning for Scientists and Engineers: A l easibility btudy - 
an Interactive Conversational C^^mputer Model for Linear Programming- , " , Development of 

Exhibit Development Including a Unguistic Dispfey Area = 
* ^ A Computer Based Annotated List Qf Laboratory Experiments in College Chemistry - 

Study of Courses in Computer Literacy and the Impact of Computers on Society- 

^ Computer Literacy Guides for Elementary and Junior High Schools ^ 

Compute/' Literacy Cuidcs for Elementjyyand'Junior High Schools ^ ^ . 
' * A Studyof Computer Useand Literacy in SciencejEducation = ^ , , 

; Acquisition of Science Literacy In^ and 0ut-of-School: Empliasis on Sex-Differcpces = , 

Computer Awareness and Literacy of Adolescent and Early Adolescent Students: An Empirical Ass 
' ' ^ Computer Awareness and Literacy of Adolescent.and fiarly Adolescent Students: An Empirical Ass 

Resea^^R^tudies onnhe Scientific Literacy of the Attentive Public = 
ComputerTown, USA - Bringing Computer Literacy to the Entire Community = . 
Roleof the Family in the Prorpotion of Science Literacy = . ^ 

Instructional Materials for Computer Literacy =^ 
n Inquiry into the Nature and Goals of Scientific Literacy ^ 

Survey of Recent East European Literature in School and College Mathematics - 
Survey of Recent East European Mathematical Literature - v , 

^ Local Assessment of^Science Education in the Two-Year College 

( ALocal Assessment of Science Education in the Two- Year College ^ 
Local Assessment of Science Education in the Two-Year College - 
'Local Assessment of Science Education in the Two-YcarCollege - 
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Rotated Title Index FY 1981 and Earlier Vears 

' - Local Assessment of Science Education in ihe Two- Year College = 

, ' " ' ^Loc•^Assessment of Science Education in the Two- Year College = 

. . , • \ LoctI Assessment of Science Education in the Two- Year College = 

' \ Local Assesspfient of Science Education in.lhe Two- Year CoUege = 
. Local Assessment of Science Education in the Two-Year College = 
\ Local Assessment of Science Education in the Two-Year College = 
Local Assessment of Science Education in the Two-Year College = 
Local Assessment of Science Education in the Two-Year College = 
• '•Local Assessment of Science Education in the Two-Year College = • 

Local Assessment of Science Education in the Two-Year College = 
Local Assessment of Science Education in the Two-Year College = , 
Local Assessment of Science Education in the Two-Year College = 
^ ' ' Ldcal Assessment of Science Education in the Two-Year College ^ ' 

Local Assessment of Science Education in the Two-Year College = 
Local Assessment of Science Education in the Two-Year College = 
Local Assessment of Science Education in the Two-Year College = ^ 
^ Early Learning (OTades 2-3) of Geometry and Logic, Using Microcomputers = ^ . ^ , 

nts: A Longitudinal Study = Competencies and Actw.ty S^ect.on Patterns m^Early Adolesce 

^ Measurement and Analysis of Patternsof LogicalThinking^ • ^ r 

The Logical, Mathematical, and Psychological Structure of Counlmg and of 

LOGO (A Computer Language) Methods in Science Education Using Low 
Cost 

Dissemination of Logo-Based Educational Research'= 
of Continuing Education: Longitudinal Analyses in Engineering Organizations = Factors Deter 

A Longitudinal Study of Women and Minorities in Science and Engmeermg = 
tiviJy Selection Patterns in Early Adolescents: A Longitudinal Study - Logical Competencies and Ac 

ion and Feasibility Study of Ranger Rick's Nature Magazine- 
Analysis (Meta-Analysis) of Major Facets of Science Education = ^ V 
> and Trial of an Integrated Undergraduate Science Major Program = 

onship of Spatial Visualization and Confidence to Male/Female Mathematics Achievement m Grades 6-8 ~ 
onship of Spatial Visualization and Confidence in Male/Female Mathematics Achievement m Grades 6 t - 
ySystems for an UndergraduaicCurriculum in Pest Management for Plant Protection- . ... • 

tific Engineering Personnel^ • > ' Impact of Management Practices and Orgam/at.onal Climate on Mot wation of Scien 

mputcr Applications of Mathematics in High School Management Science- » i • ^fOaiin 

nalN«mber. ' ^ ' Construct Analysis, Manipulative Aids, Representational Systems, and the Lcarnmg of Rat.o 

The Role of Manipulative AidsSn the Learning of Rational Numbers ^- 
^ nginceringEducationMaterialsfor Computer Aided Manufacturing (ECAM)== . ^, 

Computer-Aided Design and Manufacturing Consortium for Engineering Education - ^ 
Development and DiMribulion of Print Modules for Manufacturing Productivity Education - 

nginccring Education Materials for Computer-Aided Manufaxrluring- . , . u ka^a i ^ 

Instruction by Mapping: Processes of Learning Mathematics Through Models 
> Master of Science Degree in Applied Mathematics - 

. The Next Step: A Computer Facilities Master ^lan for Saddleback ^ 
' Interdisciplinary Masters Programs in Building Studies- 

Development of Resource Material for Instruction in Use of Underground Space 
DevclopmenI of Curriculum and Instructional Material in Applied Sociology ^ 
nd Dissemination of Problem Solving Instructional Material-Final Phase ^ 

Digital System Educational Materials (DISEM Project) ^ 
Dissemination of Instructional Materials (History-of-Physics Laboratory)^ 
^ New Undergraduate Engineering Materials - Computer Models in the Context of Competing Social Values 
Management lor Plant Protection Instruction Materials and Delivery Systems for an Undergraduate Curriculum m Pest 

Mathematics in Society: Multimedia Materials for 8th-IOth Grade Students - 
Mathematics in Society: Multirtiedia Materials for 8th-lOih Grade Students 

Engineering Education Materials for Computer-Aided Manufacturing 
Engineering Education Materials for Computer Aided Manufacturing (FX'AM) 
Instructional Materials for Computer Literacy - 
Development of Teaching Materials for Computer Programming ^ 
^ Development of Science Materials for Eaj^ly Adolescent Minority Students ; 

Development of Laboratory and Lecture Materials for Oceanography Teaching . 
' ence Careers for Women and Minorities-ln-Service Materials for Teachers of Grades 4-9 (Final Phase).- 
■ - cmatics in Biology: Compufer-Controlled Videodisc Materials for Women and Minorities (High School and Undcrgradua 

Development of Selected Undergraduate Course Materials in Applied Mathematical Modeling 

Curricula; Materlah in Computer-Aided Ship Design ' 

V -Teaching Materials in Microbiology ^ 

Teaching Materials in Microbiology for Community and Junior Colleges 

Education Materials on Mount Saint Helens ^ ^ 
Pre College Science Education Materials on Mount Saint Helens' 1980 Eruption - 

Modular Materials on Socio-Technological Problems and Issues 
Educational Modules for Materials Science and Engineering: EMMSE - 
E-ducationai Modules for Materials Science and Engineering (t-MMSF) 
New Undergraduate Engineering/Materials^-Computer Models in the Context of Competing Social Values 
isscminalion of Microcomputer-Based InstructionaJ Materials 
J , in Political Science: Innovation in Instructional Materials 

or the Dissemination of Computer-Based Curricular Materials 
vc Activities Related to NSF-Supported Curriculum Materials 
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J, ' * * . ^ Page 

School Mathcmancs Using Microcompuicr and Prim Materials . Application of Dimensional Analysis lo Middle 160 C 

Impaci of Microcomputers on Teaching Malh and Science to Junior High School f>tu dents " ^ 77 

<ifmpact of Microcomputers on Teaching Malh and Science to Junior High School Students ' 162 A 

Role Models for Adolcscen! (;irls in Science and Malh - ... 152 B 

An Analysis of Research on Malhemalical Abilities- 186 E 

A Research Study of Computer-Based Tutoring of Malhemalical and Scientific Knowledge- . 190 b 

Detailed Description of Malhemalical Behaviors That Demonstrate Understanding ' ^ 188 A 

Survey of Recent Kast European Malhemallcal Literature ' ^"^ , 

hand I2lh Grade Mathchiatlcs)4Jsing Simulation of Mathematical Modeling ^ Micrdl'Omputer Instructional Units (for I It 162 Ci 

elected Undergraduate Course Materials in Applied Mathematical Modeling . \ \ Development OfS 167 A 

metric Visuali/atioti: Dynamic Graphics to Dfcvelop Mathematical Perception and Intuition in Prc-Calculus Students (ko 172 C 

Format Variables and Learner Characteristics in Mathematical Problem Solving ^ 122 

AnalysisandSynthesisof Mathematical Problem-Solving Processe,sori:arly Adolescents 188 F 

' Expert and Novice Mjjihematlcal Problem Solving - » 193 P 

Mathematical Reasoning Improvement Study (MRIS) ^ 109 

hmclic Word Problems Mathematical Representations of Real-World Knowledge: Physics and y?rit 195 E 

Survey of Undergraduate Fducatjon in the Mathematical Sciences, 1980-81 118 -^ 

Carecr-Oricnted Degree Programs in the Mathematical Sciences with Emphasis oh Pfactical Experience 149 D 

Ah Alternative in Higher Education in the Mathematical Sciences 169 E 
Survey of Undergraduate Education in the Mathematical Sciences, 1980-81 , ^ 

berContcpts The Logical, Mathematical. and Psychological Structure otC'ounting and of liarly Num 197 D 

Modules for the Development of Reasoning in Mathematics ((Jrades 7-9) ' 151 D 

A Study of Priorities in School Mathematics (PRISM.f ^ ^ . . , '^^ ^ 

atial Visualization and Confidence to Malc/Eemalc Mathematics Achievement in (Jradcs 6-8 " Research on Relationship pf Sp 144 

atial Visualization and Confidence in Male/Ecmale Mathematics Achievement in (Jrades 6 t ^Research on Relationship ofSp 196 F 

Modules and Monographs in Undergraduate Mathematics and its Applications Project (UMAP) 160 A 

ccptual, Motor and Cognitive Skills as Related to Mathematics and Science Sex Differences in Per 183 B 

Visual (ieometry and Mathematics Cognition for Beginning College Science Students 152 E 
s Fundamental Mathematics Concepts for Physically Handicapped Students 71 

Teachers, Parents and the Public Elementary Mathematics Concepts with Calculators: Microcomputer-Based Modules for 151 G 

rs Influencing Ecmalc Selection of First Optional Mathematics Courses Research into lmponant«Facto 185, D 

nic Technology: Implications for Secondary School Mathematics Curricula f Microclcciro 73 

Interactive Videodisc Applications to Elementary Mathematics Education ' } . 

Evaluation and Needs Assessment for Mathematics EducMiion IHI E 

nning Phase of the 1980 International Congress of Mathematics Education Support of the Pla 185 G 

Computer Storytelling Mathematics for Pueblo Indian Uppers Elementary I cvcl Students 164 E 
Mathematics in Society: Multimedia Materials for 8th-lOth Grade Studcn 59 
Microcomputer Applications of Mathematics ih High School Management Science 65 

men and Minorities (High School and Undergradua Mathematics in Biology: Computer-Controlled Videodisc Materials for Wo 105 

,^ ^ Mathematics in Society: Multimedia Materials for 8ih'10th Grade Studcn 155 A 

^ Mlcrocomputcr^ased Strategics for Mathematics in Junior High and High School ' 156 B 

^ - * Instructional Modules in Applied Mathematics in Higher Education (UMAP) ' 159 Ci 

Interest Worlds: Prccollcge Mathematics in a ComputcrCulturc I6() (i 
( omputer Based Approach to Improving High School Mathematics Instruction • A Modular 57 

The Use of Microcomputers for Mathematics Instruction in (Jradcs 1-4 167 E 

( omputer Graphics in a High School Mathematics l aboratory . ^ 168 B 

nvesiigation of the Cognitive EffcTts of (Jameson Mathematics Learning . Systematic I 196 (i 

Microcomputer and Video- Based Mathematics Modules for High School Women and Minority Students 51 

Mathematics Network Curriculum Project lor Middle School I cachcrs and , 150 E 

Factors Influencing Mathematics Participation of Highly Able Mexican Anicrican Adolescents 181 C, 
Middle (jradcs Mathematics Project I mphasizing Problem Solving 78 

Synlhcsfs of Research Related to Mathematics Problem Solving Instructi<fn H5 

Assessment of Mathematics Program at S.D. Bishop Slate Junior ( ollcgc 176 E 
tcsscsol Upper Llemcntary and Junior High School Mathematics Students IVoblcm ^c^lving Pro 114 
cesses ol Upper l lemcntary and Junior High School Mathematics Students Problem Solving Pro 182 E 
n^ion ^ I earning From Science and Mathematics I ext books: Text Structure, Reading Strategics iiiid ( oniprchc 198 I) 
Improving Spatial Skills in PrC-Collcge Mathematics Through Computer Graphics ^ 88 
Instruction by Mapprng: Processesof l^arnmg Mathematics Through Models 140 

Improvmg Spatial Skills in Pre-X ollegc Mathematics I hrough ( omputer (graphics ^ 166 I 

Sccr>ndary School C ourse in Applications of Mathemat^M, to Science ' ' 154 B 

Intensive ( omputer Based Mathematics I rainmg for Re-entry Women , 50 

Development of Estimation Skills m Mathematics Using ( omputer Games H ^ 

hcation of Dimensional Analysis to Middle School Mathematics Using Micrbeomputcr and Print Materials App 160 < 

'Utcr Instructional Units (lor 1 1th and 1,2th Grade Mathematics) Using Simulation ol Mathc;natical Modeling MiLrocomp 162 G 

( orrelates of Attitudes Toward Mathematics, Screncc. and Social Studies , 
1 h^Role of ( ognitive Style in the Learning of Mathematics; A Research Studv - . IH2 E 

' . « - • ihflcology\)f lailure in Ninth (irade (;eneral Mathematics: An IthnographiL, FxpcrinkMital, ^uul INVL l*^IJ> 
Modules for the Development of Reasoning in Mathematics * . ^. ,47 

Using Problem Solving in junior High Mathematics , ^ "* . 

omputationaU stimalion I'rogram lor Middle Grades Mathematics A( HI 

d 1 earning Models in Secondary School Sc\ericeand Mathematics . Development 4)f ( omputer Base 

s in High School ( hcmistry, Physics, Biology, and Mathematics < oordinated Useol MicroLompuicr <H} 

( onceplual Systems and Decisionmaking in reaching Mathematics ' 
Dillcrences, and Auionomous I earning Behaviors irt Mathematics ( lassroom Proecsscs. Sex 145 
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nsiruciioii (( Al)iind ( onipuicr (icncraicd Speech in Malhcmiillcs U^iivcrsily I cvcl . ( omputcr Assisted I I.SO 1-^ 

Role Models tor Adf)losccni (lirls in Science and Mathematics 152 C 

em Salving Using ihcMicrocompuicr in High School Mathematics Insimction tor Wobi 155 D 

nl Itasi b'uropcan I ilcraiurc in School ^nd College Mathematics . Sursc.v ol Reee 157 B 

Master ot Science Degree in Applied Mathematics ^ ^ 166 

^ r (ieneraie^^ Ciraphic Displays in the Undergraduate Mathematics (uiidcbook tor the Implcnicnialion and llic Use ol C ompute 169 B 

Service ()ricnled ()plions in Mathematics ' 172 B 

(e I raining Needs ot 'I WO' Year C ollege Teachers ot Mathematics An Inquiry into tin: (iradua 1811 

I arly Adolcsceni Stndcnr Reasoning in Mathemalii's * 183 C 

er and l»roblcm Solving Processes m Middle School Mathematics \ I he Microcomput 186 C 

search o) Solving Routine Problems in Prc-("ollegc Mylhematics / , A Review al Re 187 C 

Applied Problem-Solving in Middtc-School Mllhemalics 187 1) 

ch on I bought Processes Used inltli to lOth drade Mathematics , Rescar 188 B 

-Specitic tnstrucnonal Variables in highih Orade Mathematics I tteets ot J opic 188 D ' 

ated leaching Programs in Physics, C hcmistry, and Mathematics . Research on ditted ( hiltfrcn in Acccler 189 d 

J HIects ot Processing Style on Problem Solving m Mathematics 192 1- 

live Reports ot the Second National Asscssniciu in Mathematics Interpre 196 1' 

onal Ira.nstormalions m Undersianding Science and Mathematics The Roleot Preconceptions & Rcprcscniati. 197 (> 

I he Modular ( ourse 111 I leclronic Inslrunicntalion ( MK) I'inal Phase 1^* 
esti>jaiion ol Inslruclional Strategies to l iihance Meaningful I earning in Biology > An Inv 

Increasing the Meaninnfulncss ot I echnical Information tor Novices 184 B 

Measurement arid Analysis ol Patterns ot-l ogical I tiinkint: 189 C 

1^,11)^1 I riviMcers Measurement tor I earning Outcomes in ( ontinuing 1 ducation lor Sciemis 174 A 

cs A Micr(K(Viiputcr Based 1 abor.itory Measurement System lor Undergraduate I lectrical I ngineerirtg I aboraiori 168 (♦ 

h^ifiiciion ot Problem Solving Skills in Ncv\tonKm Mechanics * ResearchonI 139 

Nciiviiv Based I diicaiion Programs lor Small and Medium-Si/c PUuielariiuns ' 151 B 

Structure and Process in ( hildrcn's Mental Arittilnctic 134 

f*re (ollc'iie Students Menlall-rrors in Arithmetic Skills: I heir Diagnosis and Remcdiaiion in 171 B 

)• I orma) Algebraic Reprcsenlalions with "Natural" Mental Re-presentations A Stud> C omparin 191 A 

,ojij.h )2 A Meta^Analysis ot Productive l aclors in Science I earning in (»rades 6 1 1) 187 (> 

I Icmentarv SlIiooI Science Processes Program: Mela Analysis ot I valualion Studies 194 B 

Analysis ( Mela Analysis) t)t Major f acets ot Science I ducation 185 A 

Dcvelopmcnl ot Video Systems tor I caching Meleorolony 172 D 

Behavior Anchored Scales' A Method of Ideiitilying C ontinuing I ducatioii Needs oT I ngineers I7S B 

{ valuation ot Short Course Method ol^ I nsi ruction lor Prolessionals in Ingineering 173 ( 

o Study of ( I I Melhodolonies Poteniially I ranslcrabtc to ( I SI ^ 176 B 

1 (KiO (A Compirter I angu'age) Mclhtids in Science I ducaiion Using I ow ( ost Hoyie ( omptilers 161 A 
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C olumbia Broadcasting System/ ^4cw York University (CB.S/NYU) 86 
C ommodofe PET Computer 85 
C ommunity Involvement 58 
C omparative Analysis 129 
( omparative E^ducation 63 
Comprehension 130 
Computation 74, 81. 134 
< omputer Assisted Instruction 



106, lit, 117, 126, 128. 139 



48, 
56. 
73, 
79. 
85. 



49, 
57, 
74, 
80. 
88. 



52 
67 



50. 51. 
64. 65, 
75. 76. 77 
82. .83, 84 
94. 95, 99 



Computer Assisted Instruction 



100. 101. 
107. 111. 



103, 
112. 



104, 
113. 



105 
117 



Computer Conferencing 
Computer Control 82 
Computer (iraphics 



76 



64, 
101 
130 
56 



82. 85. 88, 90, 95. 97 



Computer Literacy 
Computer Models 
Computer Oriented Programs 55, 
Computer Programs 56, 97, 100, 
Computer Science 73 _ — 

Computer Science Education 55, 
Computer .Science Instruction 97 
Computers 73 
Concept Formation 



67, 
104. 



97. 102. 
105. 107, 



104 

117 



63, 107. 130 



58, 
142 
123 

58. 141 



64, 71. 78, 106. 123. 141 



Concept Mapping 
C onCept Teaching 
Conceptual Knowledge 146 
C onditional Probabiliiies 128 

Conference Board of Ihe Mathematical Sciences 1 18 
Conferences 132 
Consortia 104 
C on>truct Analysis 120 
C onimuing Education 50. 82. 86 
C ontinuous Progress Plan 1(X) 
C ontrol Einginccring 82 
Control Systems 82 
Course Descriptions 82 
C ritical Thinking 143 
Cross Sectional Studies 
Curriculum 97 
( Urriculum Design 100 

C urnculum Development 50, 67, 72. 87, 99, 102 



81. 122 



50, 
104. 
47. 
67. 



67, 
106. 
58, 
94 



72. 87, 
122, 129 
89, 93, 94 



C urnculum Enrichment 
C urnculum Evaluation 
C urnculum Modules 87 
C urriculum Planning 98 
Cybernetics 63 
Data Analysis 117. 1 18 
Data-Base Management System 98 
Decimal F-raclions 124, 140 
[>ccimals 83 

Decision Making 65, 131 
, Decision Making .Skills 1 19 
Deduction 127 
Deductive Reasoning 127 
Demography 131 
Design Requirements 84 
Dial Access Information Systems 75, 98 
Disabilities 68, 71, 108 
Disadvantaged Youth 106 
Discussion (Teaching Technique) 1 14 
Dynamic Programming 57 
Dynamic Reading 1 1 I 
Eanh Science 85. 93 
East-European Nations 63 
EC AM 67 
Ecology 87 
Education 123 

Education Commission of the .States (ECS) 131 

Educational Ciames 1 13 

Educational Media 123 

Educational Planning 98 

Educational Psychology 128 

Educational Research 115. 130. 132 

Educational Technology 67. 76. 103, 104 

Educational Television 96 

Electricity 106 

Electronic Equipment 75 

Elementary Education 60 

Elementary School Curriculum 102 

Elementary .School Mathematics 71, 74, 80, 



83, 120 



ERLC 
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113, 134 



82, 94, 100, 104 



fclcmcnlary School MalhcmaciCN 122, 124, 134, 140 
fc Icm cm ary School Science 91 
Elemeniary School Sludenis 
Energy Conservation 99 
Energy Education 86 
Engineering 82 
Engineering Education 67, 
Engineering Technology 84 
Environment 87 
Estimation 81 
Estimation Skills 113 
EtTiFcarinstructToh ~ T7 '~ 
Ethics 143 

Ethics and Values m Science and Technology (EVIST) 
Evaluation 81 

Evaluation Methods 108, 116 
Experimental Teaching 89 
Expcnmcnts^7 
Eamily AMiiudcs 125 
Family Involvcmcni 62, 125 
Eamily School Relationship 125 
Feasibility Studies 60 
Ecmalcs 50, 51, 59,64, 69, 
144, 145 



72 



77. 91. 105, \\6 



68 



47. 68, 71, 108 



126. 133 
Eilms 72. 93 
Eoods Instruction 61 
Foreign Countries 63 
four Year Colleges 1 18 
Fractions 83 
Fundamental C oncepts 141 
Futures (of Society) 56 
Ciame Theory 65 
(ienetics 146 

deography Instruction 66 
Cieology 93 
Geometric C onccpts 64 
Ceomctry 64. 127. 137 
Cilobal Interdependence 56 
(ilobai Perspective 66 
(.lyphs 57 
(lowin's V 123 
draph Theory 57 
draphic Arts 
(lUidehnes 91 
Handicapped 
Heat 106 

High School Instructional Enrichment 93 
High School Students 58, 72. 88, 95, 97, 101. 107 
121, 135, 141 

' Higher Education 53 
Hispanic Americans 50. 
H^ajpthesis Testing 114 
Individual Factors 121 
Individualized C urnculum 
Individualized Instruction 
Induction 127 
Informal I earning 61 

information Dissemination 67. 75, 76, 94, 138 
Information Networks 49, 103 
Information Processing 137 
Information Science 63 
Information Systems 76, 98 
Information Utilization 98, 146 
Inservicc Education 91 
Instruction 127 
instructional Aids 94 
instructional Development 
Instructional Improvement 
Instructional Innovation 89 
Instructional Materials 47, 
67. 



60 



48 
140 



85. 
103, 
129 



78 
108 
I 12, 
50. 
68, 
87, 
104, 



139 

51. 51, 56. 62 
72. 78. 81, 84 
90, 93. 100, 102 
106, 113, 120, 12) 



56, 82 
96 

120, .129 



79- 



84, 106. 140 



Instructional Technology 104 
Instrumentation 103 ^ 
Intellectual Development 143 
Intelligence 130 
Interaction . 62, 145 
Interactive Computer Programs 
Interdisciplinary Approach 56, 
Intermediate (irades 78, 81, 
International Programs 63 
International Relations 56 
Interviews 108, 112, 119, 142 
ixmror High ficlrool Studcnix 4?r,- 
Junior High Schools 102 
Knowledge I evel 142 
I aboratories 106 
I anguage Arts 69 
I anguage Skills 135 
I earning 121, 146 
I earning Activities 89 
I earning Aids 121 
I earning C ycle Model 
I earning Disabled 122 
I earning Modules 58, 64, 75, 
I earning Motivation 14^ 
teaming Problems 108 
I earning Processes 121, 127 
I earning Theories 48, 113. 119.* 112. 139 
I cgally Blmd Students 71 

I lie Sciences 87 . , 

I meaf Programming 6S 
I iterature Reviews 1 16 
I ogical Thinking 127 

I ongitudinal Studies 114, 120, 121. 122. 124, 111. 144 
14^ 

I OOP C onstrULts 117 
Magnetism 106 
Males 145 

Management Development 6^ 
Manipulative Materials 71. 120 
Manufacturing 67, H)4 
Manufacturing Engineering 67 
Markov Chains 65 

Material Development 55, ^7. ^8, 62, 65, 71, 79 
81. 84. 85, 88. 91, 94, 101 
103, 105. 106, 112, 111, 140 

Materials Science and Engineering (MSE) 94 

Materials Testing 71 

Mathematical Applications 52, 57, 65. 74 
Mathematical Reasoning 47, 109 
Mathematics 47, 59. 90, 134, 117. 144 
Mathematics Anxiety 50. 105, 110, 144 
Mathematics C urnculum 50, 61, 71, 78. 80. 95 
Mathematics Iducation 63^71, 114. 116, 136. 137 
Mathematics Instruciion 47. M, 52, 57, 65, 7| 
77. 78. 79. 81, 83, ■ 88 
90, 102, 105, 107, 109. 112 
, 111, 115, 118, 119, 120, 122 
124, 141, 145 
Mathematics Materials 140 
Mathematics Teachers ^7 
Matrix Theory 65 
Matter 106 

MAWIS (Mathematics al Work in Society) ^9 
Measurement Techniques 81 
Mechanics (Physics) 139 
Memorization 134 
Meta-Analysis 1 16 

Microcomputers 49, 50, 51. 52, 55, 64, 65, 76 
77, 79, 82, 85, 90, 95, 102. 105 
111 

Microelectronic Technology 71 
Middle Schools 52, 119 
Minorities 51, 9h 133 
Minority (iroup Children 77 
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Mmoriiy Croup* 59, 60, 106. 109. 126 

Minority Testing Problems 130 

Models 68, OJT 

Moral Values 72 

Motivation Techniques 37, 61 

Mount St. Helens 93 

Muliimedia Instruction 96 

Multimedia Materials 59 

National Assessment of Education Progress/Science 131 
Negative Numbers 140 ^ 

Net wor k Jbeor^ 65 ^....^/l.., 

Neuroscience 132 , 
Newsletters 50 
Newtonian Mechanics 139 
Non-science Majors 55 
Noniradilional Students 53 
Number Concepts 74, 81, 120, 140 
Numerical Inequality Judgments 134 
Observation 1 12;» 145 
Older Adults 53 * 

Of«a«a4«>fi Tfammg^ -8* 

Out of School Environments 110 
Out of School Science Materials 61 
Outreach Programs 86 
Participation 62 
Performance Factors |45 
Perry Model 143 
Pets 61 

Photographs 93 

Photomicrographs 68 

P,hotoscrccning 68 

Physical Sciences 77. 106 

PhyMCS 85.^ 90. 106, lU. 139. 141. 142 

Physics Instruction 135 

Planning 129 

PLATO Computer System 57 
Predictions 133 
Predictor Variables 136 
•Prevocational Education 69 
Probability 128 

Problem Solving 47, 32, 33. 38, 65, 77. 78 
79, 80, 81. 88. 97, 107, 112 
ll3. 114, 113. 120. 122, 134. 139 
140, 142. 144. 146 

Professional Continuing Education 84 

Professional Education 82 

Program Effectiveness 114 

Programmed Instruction 49. 64 

Programmed Instructional Materials 49, 73, 95 

Programming 50, 55. 97, 117 

Programming Bugs 117 

Programming Languages 117 

Protocols 1 14 

Prototype Curriculum Development 135 
Q Methodology 125 * 
Qualitative Analysis r39 
Quantitative Tests 109 
Queuing Theory 37 
Radiation 99 

Raiscd-line Reproductions 68 
Randomness 128 

Ranger Rick^ Nature Maga/inc 60 
Rational Numbers 120 
Re-entry Women 50 
Readability 111 
Reading Research 111 
Reasoning Patterns 47 
Reasoning Tasks 109 
Reptiles 62 

Research Projects 144 
Resource Centers 76 , 
Response Style (Tests) 130 
Retention (Psychology) 1 1 1 
Role Models 69 



Role Perception 69 
Role Theory 1 16 
Sampling 128 
School Surveys 1 18 
Science Achievement- 
Science Activities 61 



131 
89 



Science Activities for Informal Learning (SAIL) 
Science Atlentiveness * 121 
Science Careers 69. 91 
Science jt'ourse Improvement Projects 94> 




Science Curriculum 
"ScTcnce BdiicaTToR 
Science Instruction 



89. 
5t. 
49, 
85. 
141, 



133 
116, 
52, 
99. 
142 



141 

58, 
101, 



68, 
102, 



75, 76, 77 
111, 112, 129 



Science Interests 69 
Science Materials 76 
Science Programs 53, 61, 86. 125 
Science Teachers 49, 57, 91, 129 
Science Understanding 131 
_Scicacc. T(^hnology^and Society Interaction 
Science/Society Interactions 56 
Scientific Attitudes 61, 110, 126, 133 
Scientific Concepts 108, 110. Ill, 112, 



66 



138, 141, 142 



Scientific Enterprise 72 
Scientific Literacy 53, 38, 
no, 121, 
Scientific Methodology 1 12 
Scientific Reasoning 112, 
^Secondary Analysis 121 
Secondary School Curriculum 
Secondary .School Mathematics 



60, 
125, 



61. 
131. 



86. 96, 108 
132, 133, 138 



85, 
51 



125 



125 



Secondary .School .Science 
Secondary .School, Students 
.Sex Bias 110, 145 
Sc>( Differences 64, 88, 
Sex Stereotypes 69 
.Sex, Minority Testing Problems 
Simulation 36, 68 
Skill Analysis 109 
Skill Development 47, 
Skills 137 
.Slides 93 , 
Small (iroup Instruction 
Social Change 89, 96 
Social Factors 131 
Social influences 96 
Social .Science 136 
Social Science Research 
Social Studies 96, 102 
Socioeconomic Influences 
Sociological Factors 121 
Software 105 
Solaf Energy 99 
Soviet Union 63, 1 14 
Space Sciences 85 
Spanish Speaking 60 
^Spatial Perception 64, 
Sialc-of-lhc-Arl Reviews 
Statistical Analysis 128 
Statistics 52, 80, 107 
Student Attitudes 57, 
Student Interests 69 
Student Teacher Relationship 
Subtraction 140 
Surveys 63, 116 
Synthesis of Research 1 16 
Syracuse Rating Group 143 
Tactile Adaptation 71 
Teacher Attitudes 57, 119. 
Teacher Education 49 
Teacher Effectiveness 129 
Teacher Workshops 49 



102 
57. 
105 
89. 

. 37 



39. 

91, 
. 93 



65. 
96, 



71, 85 



141 



110, 121, 144, 145 



130 



81. 113, 137 



112 



88 
118 



69. 



.3|. 
143 



136 



136, 14J 
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Teachers' Conceptual Systems 119 
Teaching Guides 129 
Teachint Methods 117. 129 ^ 
Teaching Skills 49 
Technical Education 73 
Technological Advancement 53, 89, 96 
Technology 38. 72. 86, 91, % 
Technology Transfer 99. 103 
Telecommunications 86 
Telecourses 96 
Television 72. 83 
Televiiion Curriculum IMS 
Television Films 72 
Television Research 138 
Television Viewing 138 
Temperature 106 
test Bias 130 
Testing 130 

Text Processing Language 33 
Textbook Research lU - 
Thematic Approach 66 
Theorem -proving Skills 137 
Theoretical Models 131 
Thinking Processes 127 
Training Methods 109 
Translation 60 
Trend Analysis 118, 131 

Trigonometry 93 . 

Two Year College Students 101 

Two Year Colleges 99, 118 

Undergraduate Study 118 

Unit Fraction Approach 120 

Universi^es 101. 1 18 

,Upper-elemcniary Science 129 ^ 
* Video Equipment 101 
Vi|kodisc Recordings 83, 101, 103 

Videotape Cassettes 5 1 * ' 
Videotape Recordinj|« 72, 93, 96 
Videotapes 30, 78 

Visual Impairments 47, 68, 71, 108 
Visual Perception 144 
Visualization 88 
Volcanic Activity 93 
Wildlife Management 87 

Women's Education 50, 51, 59, 69, 105, Mfl 

Workshops 75 

World Affairs 56 

World Geography 66 

World Problems 56 

Young Adults 121 

/,oo Education 87 

/oology 60, 62 

too\ 62, 87 
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Project Descriptions iShd Principal Investigators 
by Program, and State and Institution 



Modules for the Development of Reasoning in Mathematics 



Robert Karplus ' 

University of Caij/ornia/Berkelej/ ^ ^ 

Lawrence Hall of Science 
Berkeley, CA 94720' ' , ^ 

The ''Matheniatical Reasoning lmpr<5^ment Study (MR IS)'* pr.oject 
has embarked on? an 18-month effort to develop four two- to three- 
week modules that wi/l enhance the m^athematical reasoning of early 
adolescent students. The" purpose of this augmentation is to provide 
for the simultaneous adaptation and trial of MR IS materials especially, 
suited to the needs of blirTH''"^and orthopedically disabled students. 

These modules will coricentr^te on aspects of mathematics which 
require reasoning skills in the areas of problem solving, estimation, 
graphing, relations among vaf^ables^ probabHity ^ and data interpre- 
tation , 

The project has plans for ^he ultimate development of IS 
modules which will undergo a national field test prior to commerciarl 
publication. 



AMOUNT: 

AWARDED; 

TERMINATES: 



$278,500* 

09-01-80 

09-30-82 



AWARD NUMBER: ^ED79-26662 



PROGRAM: Development in 
Science Education 



^DISCIPLINP ^ 
TARGET AUDIENCE: 
DESCRIPTORS: 



Mathematics, General/Mathematical Sciences 
Grades 7-9^ - 

Mathematics; Junior fligh School StudeVots; Skill 
Development; Mathematics Instruction ; yistruc- 
tion^l Materials; Problem Solving; Curriculum 
Enrichment; ' Mathematical Reasoning ; Reasoning 
Patterns; Blindness; Handicapped; Visual 
Impairments 



♦Cumulative amount. Fiscal Year 1981 award; $39,900. 
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Develoi^lneiit of Reasoning Skills in Early Adolescence 



Alfred Bork \ 
University of Califdrnia/lrvine 

Department of Physics ^ 
Irvine, CA 92717 

This project explores potential applications /of inexpensive com- 
puters to promoting the development of reasoning in students aged 
13 to 15. It is based upon two areas of similar work: non-computer 
materials in physical science for these ages, and computerized mate- 
rials for beginning college students. Three considerations motivate 
the project: (l)'the increasing availability of powerful, inexpensive 
computers; (2) the growing perception that many students^ never 
develop a comfortable competency in using abstract thought; and (3) 
the observation that while abstract thought is essential to under-^ 
standing concrete reality, people at large do not employ it effec-' 

tiyely. ' • ^ ^ . 

The objective over the next two years is to explore the plausi- 
bility that the time, is npw ripe to make significant progress. The 
objectives of this prototype phase are to (1) create products which 
will lay out different approaches to the goal of improving general 
facility in abstract thought, and (2) demonstrate effectiveness of- 
these approaches, and allow better evaluation of whether further 
steps should be taken, .and if so which steps. ' 

Anticipated products include: sur^veys of computerized materials 
stemming ^ from various^ learning and teaching theories for early 
adolescence, and of computerr-aided evaluations of the effectiveness 
of materials; analyses of how different reasoning skills relate to the 
curriculum and overall educational goals; and computer programs 
showing teachers /how to use these materials or to generate their 
^.own. 



AMOUNT: 

AWARDED; 

TERMINATES: 



$207,000* 

08-30-79 

12-31-82 



AWARD NUMBER: SED79-19021 



PROGRAM: Development in 
Science Education 



DISCIPLINE: , 
TARGET AUDIENCE: 
DESCRIPTORS: 



Software Systems/Computer Science 
(prad^s 6-9 

Computer Assisted Instruction; Abstract 
Reasoning;- Learning Theories; Individualized 
Curri9ulum 



♦Cumulative amount. Fiscal Year 1981 award: $28,000. 
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Network for Educatin^Teachers of Science ill Applying Computers 
to Precollege Instruction 

Alfred M. Bork 
University of Caiifornia/lrvine 
Department of Physics 
Irvine, CA 92717 



, This project will set up a network of universities and profes- 
sional associations. , providing teacher training workshops on the- 
applications of microcomputers to teaching scilence. The network will 
provide a mechanism for the exchange, review, and field testing of 
\^ computer-based materials designee!^ for use in such workshops. Most 
of the work during the funded "portion of the project will be to 
adapt, and revise on the basis of field trials, materials which have 
been generated. The initial computer materials have been generated 
at Irvine under a series of NSF grants. The teacher workshop 
materials will in large ^part come from the experience at three 
collegiBs 'of-' education which are starting the network.; The project 
will result in computer-readable discs containing exemplary programs 
for use in instr^jction . One disc will contain programs primarily 
from the physicaT sciences , the second will cor^centrate on measure- 
ngtent; and mathematical concepts, and the third wilf consist of pro- 
grarT^P8 emphasizing scientific reasoning . These discs will be menu 
driven with additional tutorial assistancet;for teachers. 

The project will produce a written handbpok for teachers and a^ 
series of "software tools" so that teacf^ers can write their own 
programs or adapt programs from other sources, plus a guide to> 
various strategies for using and producing computer-based teaching 
materials. ^ , 

A' . ■ . ^ ■ • ■ « 

AMOUNT: $51,128 i AWARD NUIVLBER-. SED81-11227 

AWARDED: 01-01-82 , 

* TERMINATES: 06-30-84 r ' f ■ \ 

PROGRAM: Development in 
y "'^'^''■^ Science Education 

DIScVpLINE"! ^ Computer Science 

TARGET AUDIENCE: Teachers (Grades 6-12) 
DESCRIPTORS: Teacher Education; Teacher. Workshops ; 

Teaching Skills; Programmed Instruction; 
. . > Computer Assisted Instruction; Microcomputers; 

Programmed Instructional Materials; Informa- 
V tion Networks; Science Instruction; Science 

^ Teachers , 



0 0 
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Intensive Computer-Based Mathematics Training for Re-entry 
Women 



] ■ 



Marvin Marcus 

University of California/Santa garbara 

University Extension - . 

Santa Barbara, CA 93106 

^- This project will develop a computer-based mathematics cur- 
riculum for women who wish to upgrade skills needed for continuing 
education op re-entering the technical job market. The project will 
design and implement a graded sequence of instructional units-- 
covering such topics as real and complex numbers, functions, linear 
systems and probability--for two intensive summer short courses and 
subsequent home- study /microcomputer laboratory phases, using low- 
cost,' stand alone, commercially available rpicrocomputers located on 
the Santa Barbara campus. 

One hundred women between the ages of 25 and 55 will be 

selected for the program, taking into account commitment, career^ ^ 

goals, demqgraphic mix, and need. Participants will be rarfdoml/ 
assigned to control and treatmer;it groups. / Only those women in th6 
treatment group will redeive the intensive mathematical training, but 
both groups will be tested regularly, throughout the length of ther'^. 
program, to determine the effectiveness of the intervention. 

The project will develop and disseminate: (1) written instruc- 
tional units covering the pertinent mathematics ^ and mjcrocomputer- 
based "discovery" exercises; (2) intelligible manuals for learning a 
computer language and simple machine oper^ating techniques; (3) a 
"how-to" manual on setting up an inexpensive microcomputer labora- 
tory to work effectively with non-traditional students; (4) videotapes 
of the lectures; and (5) a newsletter , published every three months 
to disseminate the project's resglts. The materials and course 
design will be made suitable for Wasy transfer to other , institutit)ns . 



AMOUNT: $192,012 
AWARDED': 03-01-81 
TERMINATES: 10-31-83 



AWARD NUMBER: SED80-20411 



PROGRAM: Development in 
Science Education 



DJSCIPLINE: 
TARGET AUDIENCE: 
DESCRIPTORS: 



Mathematics; Computer Science 
Females; Minorities ^ , 

Mathematics Curriculum; Curriculum Develop- 
ment; Instructional Materials; Mathematics 
Anxiety; Computer Assisted Instruction; Pro- 
gramming; Microcomputers; Continuing Educa- 
tion; Women's Education;^ Hispanic Americans; 
Re-entry Women; Videotapes; Newsletters; 
Females , 



4 

50 \ Section 11 , ' 5 / 



Microcomputer and Video-Based Mathematics Modules for High 
School Women and Minority Students 



Edward M . Landesman 

University of California/Santa Cruz 

Department of Mathematics 

Santa Cruz, CA 95064 ^ . . 

This project will cievelop six learning^ modules which will make 
use of a combination of media (microcomputers, videotape, and 
printed workboloks) to assist minority and women students/jn learn^ 
ing high school mathematics. The proposed approach is based on 
social learning theory, which synthesizes cognitive and behavioral 

/perspectives. The modules will be designed to aid learners in 
mastering key concepts, strengthening needed' skills, and reducing 
feelings of learned helplessness or anxiety in mathematics so that the 
necessary preparation may be acquired to pursue postsecondary 
studies in science and technical' fiefeis . 

• Interactive computing will be combined with video sequences and 
printed workbooks to provide the learnfer with a powerful mix of 
learning, activities based on task analyses and leaf'ning pbjectives. 
This combination of media is particularly useful in relating mathema- 
tical concepts to their applications, demonstrating the importance of 
mathematics in life and careers, and providing self-paced, interactive 
rehearsals in generalizing concepts and mastering skills. The pro- 
posed work will use equipment that is already available. in many high 
schools, ^nd will provide a foundation for future uses of intelligent 
videodisc technology. • - - 

The project team includes senior academic and professional staff 
having expertise in mathematics, , educational pSiychology / graphic 
arts, and computer-assisted, instructional techniques. The team also 
includes high school teachers of mathematics. 



AMOUNT: $176,444 
AWARDED: 04-01-81 
TERMINATES: 03-3V83 



AWARD NUMBER: 3ED80-24701 



PROGRAM: Development in 
Science Education 



DISCIPLINE: 
TARGET AUDIENCE: 
DESCRIPTORS: 



Mathematics Education 
Femates ; Minorities 

Microcomputers ; Mathematics I nstruction ; 
Females; Minorities; Vyomerf*s Education; 
Instructional Materials; Computer Assisted 
Instruction; ' Secondary School Students; 
Videotape Cassettes 



0 J 
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Midd^ School Microcomputer Statistics Laboratory 



Ronald Saltinski / . . 

Dixie School District 
Miller. Creek School 
380 Nova Albion Way 

San Rafael, CA 94903 ' 

The primary objective of the project is to create an environment 
in which middle school students wifl have the opportunity to develop 
a sense of statistical reasoning as an integral component of problem 
solving in science and mathematics. A statistics laboratory will be 
created in which students will receive instruction in statistics and 
assistance in applyiing statistical techniques in science, social 
studies, and other areas of study. The microcomputer will be. i\sed 
as . a tool to solve these statistics problems. The project will gen- 
•erate a low-cost model with supporting courseware, competency 
statements, and guidelines for instruction and evaluation of hard- 
ware and software . Commercial publication of the maf^nials pro- 
duced in the project will b^ sought. * 



. AWARD NUMBER: ^StD80-24417 



PRQGRAM: Develophnent in 
Science. Education 1 

DISCIPLINE: Problem Solving/Education 

TARGET AUDIENCE: * Grades 5-8 \ 
DESCRIPTORS: Microcomputers; Middle Schools; |V|athematics 

Instruction; Mathematical Applications; Statis- 
tics; Computer Assisted 1 nstructioh ; Problem 
Solving; Science Instruction i 

^Funded in part by the (Stetional Institute of Education ' 



AMOUNT: $10,035* 
AWARDED: -05-15-81 
TERMINATES: 04-30-83 
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Science, Society, and the Senior Citizen: A Model Educational 
Program 



Robert P. Larkin 
University of Colorado 
Austin Bluffs Parkway ' 
Colorado Springs, CO 80907 

This project involves the design, development, and dissemina- 
tion of a model educational program which has two primary goals: 
(1) in the short term, 'to give olden students an experience of 
science-based interdisciplinary study, stressing the relatedness of 
scientific ideas and social values, and (2) in the long term, to 
involve older people in the mainstream of higher education in science. 

>n the first phase/ a group of teacher/counselors--physical , 
biol.ogical, and social scientists, and humanists--f rom the University 
of Colorado at Colorado Springs and Colorado College, developed a 
varied program of educational activities in the area of science andv 
society. Starting out on the senior citizens' home ground, they 
gradually introduced the older students to the academic programs of 
the two institutions. , . 

In" this phase, the primary emphasis will be on evaluation and 
dissemination of the model to other locations. A rigorous evaluation 
component will measure the changes in skills and attitudes on >' the 
parr of older people toward science education as a result of the pro- 
gram. Twenty people will atterhd two workshops and receive the 
ongoing assistance of the principal investigator to establish similar 
programs ' at their own institutions at a variety of locations. A 
"fiow-to'' booklet with an accompanying video presentation will b^ 
pilot tested by workshop participants. This program appeals to 
those large numbers of older people who want very much to under- 
stand more about science, but who don't know how or are afraid to 
begin. 



•AMOUNT: 
AWARDED: 
. TERMINATES: 



$188,964* 

08-31-79 

03-31-83 



AWARD NUMBER: SED79-19031 



PROGRAM: Development in 
Science Education 



DISCIPLINE: Multidisciplinary Sciences 

TARGET AUDIENCE: Elderly; Older Students 



Section II 53 



DESCRIPTORS: Higher Education; Nontraditional Students; 

College Programs; Scientific Literacy; Science 
Programs; Science Education; Older Adults; 
Attitude Change; Instructional Materials 

•^Cumulative amount. Fiscal Year, 1981 award: $53,758. 
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A College-Level Introduction to Computing Principles Through 

Text Processing 

<. ' ' ' 

William S. Dorn \ 
University of Denver 
College of Arts and Sciences 

Department of Mathematics and Computer Science 
Denver, CO 80208 * / 

This is a project to design a course to teach the fundamental 
principles of computing by using a text processing language rather 
than a programming language. The primary audience for the course 
will be students who are not science majors. The course will be 
based on real-life case studies that have little or no connection with 
mathematics or busjness. For example, students will write and edit 
d non-technical article comparing various home energy sources: 
windmills, solar heating, wood-burning stoves, etc. As another 
example, they will customize a letter so that it appears to be com- 
pletely individualized when, in fact, the letter was pieced together 
from standard paragraphs. 

Students will haVe the opportunity ^a ) to learn to use a text 
processing system for their work, e.g., writing term papers; (b) to 
learn the basic principles^ behind computers and computer program- 
ming; and (c) to improve ,their ability to follow and to'create a logi- 
cal argument* > 

- The ek'perrrti^fftai course will be given in a classroom in which 
every two students will have A terminal. The professor will have a 
terminal whose output will be displayed on a large screen visible to 
all of the students^ 

The principal products of this project will be the development 
of the course materials, the evaluation of the course and the top- 
down design of the software packages (wilh programmer and user 
documentation) in a form suitable for implementation on another 
system (pseudo-code). Articles about the project will be submitted 
to the appropriate journals and presentations will be made to the 
National Educational Computing Conference and the Small College 
Computing Symposium. ■ ■ i 

AMOUNT: $95,538 ^ AWARD NUMBER: SED80-25788 

AWARDED: *01-01-82 
TERMINATES: 06-30-84 

PROGRAM: Development in 
Science Education 

DISCIPLINEf Software Systems/Computer Science 

TARGET AUDIENCE: Undergraduates 

DESCRIPTORS: Material Development; Computer Science Edu- 

cation; Programming; Computer Oriented Pro- 
grams; Microcomputers; Career Development; 
Problem Solving; Technological Advancement; 
Text Processing Language; Non-science Majors 
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A World Model for Classroom Use 



Barry B: Hughes / 

University of Denver 
*• Graduate. School of International Studies 
University Park 
Denver, CO 80208 

The project focuses , on the development of a world model of' 
global development processes suitab.le for use in undergraduate col- 
lege classrooms. A computer simulation will be accompanied by -a 
student manual designed to link the model to further study. The 
project aims to communicate to students basic information about 
global development and global interdependence, and to motivate stu- 
dents to explore further the interrelatedness between science, tech- 
nology and the important social/value issues of the day. 

The initial phase of effort (funded by the Cleveland Founda- 
tion) involved development of the basic model and preparation of the 
manual. The second phase will consist of refinement of the model 
and accompanying manual, and pilot testing of the total package at 
several sites. 

The final model, the International Forecasting System (IF), 
includes the following features: (1 ) representation of , the world in 
nine regions; (2) a population model; (3) an ecc5TOmic model; (4) an 
agricultural model; (5) an energy model; (6) a set of environmental 
variables; and (7) other variables representing policy choices, tech- 
nological developments, and other unknown variables. 

Great care is being taken to assure portability of the products. 
The computer software will be designed so it can be used on micro- 
computers. Dissemination is expected to take place via major com- 
puter^C£>gram distribution centers and by commercial publication. 

AMOUNT: $85,598* AWARD NUMBER: SED81-02303 

AWARDED: r2-01-80 
, TERMINATES: 05-31-82 

PROGRAM: Development in. 
Science Education 



DISCIPLINE: Political Science/Social Sciences; Software 

Systems/Computer Science 
TARGET AUDIENCE: Undergraciuates 

DESCRIPTORS: Simulation; World Problems; Interdisciplinary 

Approach; Futures (of Society); World Affairs 
Instructional Materials; Computer Programs;- 
Compter Assisted Instruction; International 
Relations; Science/Society Interactions; Com- 
puter Models; Interactive Computer Programs; 
Global Interdependence 



*Fund5 for this project were deobligated from the FY 1980 budget 
(SED80-07313) and obligated under the F^, 1981 budget. 

lit 
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^ A Modular Computer-Based Approach to Improving High School 
Mathematics Instruction 



This project will develop secondary school-level materials that 
introduce new applied mathematics techniques into the school curric- 
ulum. Five instructional modules, to be developed over a 20-month 
period, will cover the following topics: (1) Dynamic Programming, 
(2) Queuing Theory, (3) Graph Theory, (4) Glyphs and Algoglyphs, 
and (5) Applications of Mathematics to Medicine. The modules will be 
available both as printed monographs adaptable to numerous computer 
configurations, and as interactive lessons to be used with the widely 
available PLATO computer system. In addition, an introductory 
module will be developed to motivate and guide students to the other 
five lessons. 

The project will evaluate the impact of offering these modules to 
secondary students as well as to high school mathematics and science 
teachers. Pripted materials and parallel computer-based materials 
will be evaluated independently to obtain, measures of their effective- 
ness. The evaluation will focus also on teacher attitudes and readi- 
ness to incorporate these materials into the secondary school 
curriculum. - — • \ 



^ 



Clifford W. Sloyer 
University of Delaware 
Department of Mathematical Sciences 
Newark, DE 19711 





AWARD NUMBER: SED80-25787 



TERMINATES: 



09-30-83 



PROGRAM: Development in 
Science Education . 



DISCIPLINE: 
TARGET AUDIENCE 
DESCRIPTORS: 



Mathematics Education 
Grades 9-12; Teachers 

Mathematics Instruction ; Material Development; 
Computer Assisted Instruction; Secondary 
School Students; Motivation Techniques; 
Mathematics Teachers; Secondary School Mathe- 
matics; Mathematical Applications; Teacher 
Attitudes; Science Teachers; Student Attitudes; 
PLATO Computer System; Glyphs; Algoglyphs; 
Queuing Theory; Graph Theory; Dynamic 
Programming 



r 
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Chemistry in the Community: A Problem-Focused Course for High 
Schoof^ ^ 



William T. Lippincolt 
American Chemical Society 
1155 Sixteenth Street, NW 
Washington, DC 20036 

This project will develop, field-test, and disseminate six 
modules comprising a new one-semester high scljpol science course 
entitled, ''Chemistry in the Community'' (ChemCom^. The course will 
teach chemical concepts which help students to understand and to 
seek solutions for technology-related problems of today. Major goals 
of the program are to enhance the scientific ' literacy of general 
students, and to broaden the social and technological perspectives of 
future .scientists. 

Each module will be an independent learning unit focused on a 
chemicals-related societal issue. The modules will be designed for 
use by chemistry teachers either as an alternative curriculum or to 
enrich more traditional courses. Written materials will help students 
(a) identify a problem; (b) learn the chemical concepts involved; (c) 
describe or propose solutions; and (d) anticipate new problems re- 
sulting from proposed solutions. 

Materials wilt be developed and tested at three university 
centers. Temple University and the Universities of Maryland and 
'Western Washington . A steering corrimittee will oversee the project, 
act as, consultants, and assist the staff in developing materials that 
are sound in content and teachability. The project staff and steer- 
ing committee combine the talents of chemists, experts in science 
education, high school chemistry teachers, social scientists, and 
science writers. A commercial publisher will be sought to produce 
and distribute the materials. 



AMOUNT: $193,201 AWARD NUMBER: SED81-15424 

AWARDED: 09-01-81 



TERMINATES 



02-28-85 



PROGRAM: Development in 
Science Education 



TARGET AUDIENCE: 
DESCRIPTORS: 



DISCIPLINE: 



Chemistry, Community Oriented;^ Science 
Literacy/ Education 
Grades 9-12 

Chemistry; Science Instruction; Scientific 
Literacy; High School Students; Curriculum 
Enrichment; Material Development; Concept 
Formation; Concept Teaching; Learning Modules 
Technology ; Community' Involvement; Problem 
Solving 
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Mathematics in Society: Multimedia Materials for Sth-lOth Grade 
Students v.- 



John Jobe 

Malhemalical Association of America, Inc. 
1529 Eighteenth Street, NW 
Washington, DC 20036 

The project will develop and disseminate multimedia materials to 
inform 8th to 10th grade students about careers involving mathema- 
tics and the limitations to career options which result from math 
avoidance. The materials, to be titled "Mathematics at Work in 
Society (MAWIS)/' will include four videocassetteB, each co\/Sring a 
{Jifterent, career area, and a student workbook. The videotafbes will 
provide specific illustrations of careers which require substantial use 
of ■'rtifUhemalics. The workbook will contain information on other 
careers, Suggested activities related to the contents of the video- 
tapes, and a direct discussion of math avoidance. A major goal 
and focus of the IVIAWIS materials will be to convince adolescents, 
especially young women and minority students, that they can and 
should study - mathematics appropriate for their intended careers; in 
sfujrt, to combat mathematics anxiety and avoidance. 

The materials will be disseminated through existing (VIAA 
secondary school lectureship programs and through 29 regional MAA 
offices. 



AMOUNT : 
AWARDE D: 
r e RMINAT LS; 



$129,300^ 

08-15-80 

0!)-31-82 



AWARD NUMBER: SED80-08438 



PROGRAM: Development in 
Science Education 



f;lOc IPL INE: 

r ARGf T AUDIE NCE 

l)i ^GRIPTORS: 



Mathematics, General/Mathematical Sciences 
Grades 8-10 

Mathematics; Women's Education; Careers; 
Multimedia Materials; Career Education; Career 
Choice; Secondary School Mathematics; Adoles- 
cents; Minority Groups; Career Planning; MAWIS 
(Mathematics at Work in Society); Females 



♦C uniulolive amount. Fiscal Year 1981 award: $10,900, 
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Spanish Translation and Feasibility Study of Ranger Rick's Nature 
Magazine 

«^ 

E. Gerald Bishop - ^ 5 

National Wildlife Federation 
1412 Sixteenth Street, NW 
Washington, - DC 20036 

,«**»-• 

An Jssue of RANGER RICK's N A TU R E IVIAGAZ I N E^^and its accom- 
panying Activity Guide will be translated into Spanish for classroom 
use in schools with Hispanic populations. The primary purpose is to 
increase Hispanic students' understanding and appreciation of science 
by arousing their interest in natural phenomena. Emphasis will be 
placed on providing first-hand science activities involving the 
student's own life and surroundings, rather than .memorization of 
facts. It is hoped that the effort also will improve the reading 
abilitV' of Spanish speaking students. Because of differences in 
Spahish American groups in the United States, the Spanish transla- 
tion will consist of a text and glossary responsive to the various 
dialects. Activity issues with a guide for teachers Will be distri- 
bute^i to schools nationwide. 

A feasibility study, including botK field and market testing, will 
evaluate the acceptance and effectiveness of the Spanisf^ edition and 
determine whether a Spanish language edition of the magazine could 
be self-sustaining. Results of the study will guide the National 
Wildlife Federation in launching a continuing Spanish edition of 
RANGER RICK, and will inform publishers of other popular science- 
related periodic^ils of the advantages of this approach. 

f' ■ 

AMOUNT: $78,S38 AWARD NUMBER : SED80-193J4 

AWARDED: 12-01-80 
TERMINATES: 03-31-82 

PROGRAM: Development in 
Science Education 

Biology, General/Life & Medical Sciences 
Minorities; Grades 3-8 r 
Hispanic Americans; Minority Groups; Scientific 
Literacy; Zoology; Biology; Translation; Spanis 
Speaking; Elementary Education ; Feasibility 
Studies; Ranger Rick^s Nature Magazine 



DISCIPLINE: 
TARGET AUDIENCE: 
DESCRIPTORS: 
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Science Activities for Informal Learning (SAIL) (Age 11-14) 



John H. Falk 
Smilhsohian Inslitulion 

Chipsapeake Bay Center for Environmenlai Studies . . - 

Wash'inglon, DC 20560 ' . • 

The ^^flhso nian Instilulion's Chesapeake Bay Center for 
Environ^lWW^^Tudies will develop, evaluate, and disseminate a set 
of matei*ials and actiN^ilies lo be used for science learning in informal 
educational settings. Called ••Science Activities for Informal ^Learn- 
ing" (SAIL), these materials will be designed specifically for early 
adolescents (11-14 year olds), particularly young women. A major 
goal of this project is to develop materials that help improve^ atti- 
tudes toward science, in this' age group and increase their motivation 
to ex^plore science and science-related topics further. Another major 
goal qI this project is to interweave^ career informaliorv into the SAIL 
materials in order to enhance career awareness. [ 

The project will produce sets of paperback books and related 
activity-oriented materials designed to grve maximum flexibility to a 
diverse set of Users. In this pilot project, tvvo units will be devel- 
oped, one focusing on the general area of food science and the other 
on pets and domestic animals. These topics were selected to repre- 
sent areas of basic interest to early^ adolescents. They contain 
important scientific principles and ^corYtepts . All units will be multi- 
ibiscipliQary and include biological, physical, and social Science - 
aspects of a topic, as well as historical and aesthetic considerations. 
All materials will be designed Jor high interest and relevance to early 
adolescents since a '^noncapti ve'' audience is being targeted. Field 
testing by , museums, youth groups, and science clubs will guide the 
developers in assunng thal^ the goals of cognitive appropriateness, 
subject interest, c^areer awareness, and high motivation generation 
are achieved ^This project constitutes the first phase of a planned 
two-phase privet to produce materials on ten different topics* 

AMOUNT: $197,-800 AWARD NUMBbR: SED80-12307 

AWARDED: 0b-0l-8l 
TERMINATES: 04-30-83 

PROGRAM: Development in 
Science Education 

Multldisciplinary Sciences 
Grades 5-8; Females 

Science Programs; Science Activities; Scientific 
Literacy; Out of School Science Materials; Foods 
Instruction; Adolescents; Scientific Attitudes; 
Motivation Techniques; Career Planning; Informal 
Learning; Science Activities for Informal Learning 
(SAIL); Pets 
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DISCIPLINE: 
TARGET AUDIENCE : 
DESCRIPTORB: 



Science Education for Families 4n Informal Learning Settings 



Judith White :^ 

Smithsonian I nstitution ^ ' , , ' 

-National Zoological Park * ^ 

Washingljoh, DC 20008 ' ,^ * " . 

A core set of five or more self-contained multi-mofial learning 
packages wilT be developed for families 'to ' use to learn about zoology 
in /"the informal learning setting of a 260. The characteristics of a 
family 200 visit, ^i^ncluding its social and recreational aspects and the 
varied ages and interests of ^family members, wilkbe considered in 
designing the materials. Visitor participation and interactive learn- 
ing wilj be fostered by providing specially designed ' packages that 
will include objects to handle, animals to examine, ^nd animal dis- 
plays to manipulate. . ' ^ , 

^Prototype mat*erials will be developed at the National Zoological 
Park, based upon its reptile and amphibian collection. Dur^ing the 
project's second year, prototype materials will be field tested at zoo 
sites, in Washi,ngton, D.C.; Philadelphia, Pennsylvania; and Grand 
Rapids, Michigan^. After field testing , . evaluation resuks will ,be 
applied toward revising the materials for use 'in a variety of zoos. 

Results- of the; project, including the materials it develops,- will 
be disseminated to other zoos through workshops and Reports i.n an 
effort to foster the development of innovative educationaUapproaches 
for famijy learning at other zoos acrosS the country. , The profect 
will have the active/coopen^tion ^of the Ameri.can Association of Zoo- 
logical Parks^ and Aquariums enuring its/ testing and distribution 
stages . ^ ' f 

AMOUNT: $223„735 AWA'RD NUMBER:; SED6o-20621 

AWARDED: 02-i;3t81 - - ; . 

TERMINATES: 07-31-84. . ^ « « ■ 

PROGRAM: Development in 



^ \ ■ - Science Education 



DISCIPLINE: Zoology/Life &VMedical Sciences 

TARGET AUDIENCE: Families 

DESCRI^PTDRS: ^ Zoology; AniTnal mfe; Zoos; Family Involve- 
ment; I nst ruction a1^ Materials ; Participation ; 
Interaction; Material Development; Reptiles; 
Amphibians 



m 
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Survey df Recent East European Mathematical Literature 



Izaak VVirszup ' - 

University 'of Chicago ; 
Department of Mathematics 

Chicago, I L 60637 * , ^ " ^ 

The "Survey of Recent East European Mathematical Literature" 
was ihitiated in 1956 wjth a grant, from the National Science Founda- 
tion. The general aim of the sd'rvey is tq analyse and provide infor- 
mation on current Soviet' and other East European mathematical 
literature and mathematics education, and to make available to 
American researchers, educators, and^ students, some of the best 
materials from these sources. To realize these goals the Survey is 
continuing to publish, on. a- reduced scale, translated and adapted 
exceptfonal expositions for te;acher training programs, the- new school 
mathematics curriculum, extracurricular school ^mathematics , and 
special 'secondary schools for mathematicaHy gifted students. It is 
proceeding further with the publication o*f, its series of translations 
of selected papers and monographs on Soviet research and psy- 
chology and the methods of learni>ig/and teaching mathematics." The 
Survey is expanding its information and publishing activities to cover 
alternatives in Soviet education--in particular, the curricula and 
educational literature in newly developed training programs for 
"middle- a^nd higher-level specialists ]ri the computer agd information 
sciences, in cybernetics ,^nd in other applied mathemsltics disciplines. 
Finally," it will develop -a pro-am on the achievements in mathematics 
education- in the mohe advanced of the other East European countries. 



AMOUNT: ■ 
AWARDED: 
TERMINATES: 



$296,200^ 

09-30-76 

09-30-82 



AWARD NUMBER: S'ED76-80599 



PROGRAM: Development in 
Science Education 



nrn|r 



DISCIPLINE: 
TARGET AUDIENCE: 
DESCRIPTORS: 



Mathematics Education; Mathematics General 
Mathematics Educators 

Mathematics Curriculum; Mathematics Education; 
.Foreign ' Countries ; I nternational Programs; 
Comparative Education; Surveys; Computer 
Science Education; Information Science; 
Cybernetics; Soviet Union.; East-European 
Nations • 



^Cumulative amount. Fiscal Year 1981 award: $25,000'. 



4& 



n) 
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Females' Acquisition of 8th Grade Geometry Concepts via Non- 
verbal Microcomputer Graphics 



Gary W. Tubb - ' , 

Illinois State University y ^, 

344 DeGarmo Hall - 

Normal, IL 61761 ^ , . 

/This project is designed to: (1) improve the acquisition of 
geometry concepts of 8th grade females; (2) produce software in a 
working model format that clearly illustrates the utility of microcom- 
'puters^.in geometry and is easily modifiable by educators; and (3) 
produce a non-verbal symbol-based geometry 'model using nrflcro- 
computer graphics This, project is based on research that indicates 
that females develop spatial abilities differently as well as later than 
males. . 

This project will result in: (1) 19 non-verbal, 15-minute inter- 
active instructional modules for a microcomputer which demonstrate at 
th^ 8th grade level translation, reflection, rotation congruence, 
symmetry, invariance, triangles (SSS, ASA, SAS, AASO, sum of 
angles, corresponding and alternate angles; (T) identifying the 
stages of spatial acquisition of the above geometry concepts by sex 
and by age; and (3) determining the adequacy of a graphics pad in 
the acquisition of geometry concepts via microcomputer. This project 
has attracted the interest of a computer vendor who will support the 
equipment. These modules will be discussed at national meetings and 
will be offered for commercial publicati.on . 



AMOUNT: $55,500 
AWARDED: #09-15-81 
TERMINATES: 02-29-84 



AWARD NUMBER: SED80-24507 



PROGRAM: Development.; in 
Science. Education 



DIS(^IPLINE: 
TARGET AUDIENCE: 
DESCRIPTORS: 



Geometry/Mathefnatical Sciences 
Grade 8; Females " 

Geometric Concepts; Concept Formation; 
Geometry; Females; Computer Graphics-; \ 
Microcomputers; Spatial Perception ; Sex Dif- 
ferences;. Computer Assisted 1 nstructio'n ; 
Learnmg Modules; Programmed Instruction'^ 



ERIC 
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Microcomputer Applications of Mathematics- in High School 
Management Science 



Bernadette H. Perham 

Ball State University 

Department of Mathematical Sciences 

2000 University Avenue 

Muncie, IN 47306 ^ 

This project will develop high school level microcomputer-based^ 
cur*riculum materials for teaching the mathematics used for decision 
making in the management sciences. The products will be five inde- 
pendent modules on the topics ,of matrix theory, game theory, linear 
programming, network theory, and Markov chains. The modules wilK 
contain computer programs to be used in problem solving, student 
and instructor manuals, a book of problem sets based on the mathe- 
matics used in decision theory, and tests for evaluating .student 
achievement. The modular nature of the -materials ^ill make them 
suitable fpr incorpor'ation into existing high school mathematics 
courses, for collective use as a one-semester course on decision 
theory, or for use in independent study projects. 

The development of these materials addresses the need ex- 
pressed by mathematics' educators for high school courses which 
stress problem-solving strategies, applications , / and the skilled use 
of computer -technology. The increasing availability of micro- 
computers in the high school makes possible the pre.sentation of 
mathematical problems arising from real JDUsiness-world situations for 
which solution 'by conventional means would involve tedious compute-- 
tions. 



AMOUNT: 

AWARDED: 

TERMINATES: 



$79,482 



AWARD NUMBER: SED80-24418 




PROGRAM: Development in 
Science Eduction 



TARGET AUDIENCE: 
DESCRIPTORS: , 



DISCIPLINE: 




/ 





Section IJ 65 



Global Studies in Geography for the Middle Grades 

Howard (VIehlinger 

Indiana University"^ 

Social Sadies Development Center 

Bloomington, IN 47401 

This project wilT develop, test, and disseminate instructional 
materials for a .world geography course that incorporates a global 
studies perspective, for use in grade 7 social studies classrooms. 
The instructional materials will consist of a textbook and teacher's 
.guide. The course will be designed for use. as a complete two- 
Isemester offering and give local schools a new aJternative to, existing 
geography and area studies p^ograms at the junior high/middle 
school level . 

A global studies perspective may be defined as one that: (1) 
emphasizes interdependence among > people and places because of 
resource and technological differences among them; (2) emphasizes 
the^ trend toward similarity among people and [places because of the 
rapid spread of ideas; and (3) emphasizes the local, regional, and 
global impact of people on places because of decisions the^ make. 
This project w'ill provide young adolescents with sound social science 
instruction that emphasizes the impact of science anci • technology on 
society. Commercial publication of^^hese instructional materials is 
planned. 



AMOUNT: 

AWARDED: 

TERMINATES:' 



$407,056< 

09-15-79 

12-31-82 



DISCIPLINE: 
TARGET AUDIENCE: 
DESCRIPTORS: 



AWARD NUMBER: SED79-18988 



PROGRAM: ^Development in 
Science Education 



^c]b\ Science/Education" 
Grade 7 ^ 

Geography* Instruction; World Geography; 
Thematic Approach; Global Perspective'; 
Science, Technology, an(> Society Interaction 



^Cumulative amount. Fisca^ Year^ 1981 award :^ . $191 , 356 . ' 



n 
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Engineering Education Materials for Computer-Aided 
Manufacturing 



Randall,P, Sadowski ^ 
Purdue University 

Department of i ndustrial Engineering 
West Lafayette, IN 47907 



\ 



This project will lay the foundations of an ongoing system of 
instructionat materials on the principles and methods of computer- 
aided manufacturing for u{i^iversity students, educators, and prac- 
ticing professionals in industrial, mechanical, and manufacturing 
engineering. 

Tfie project wil I : develop a taxonorpy of basic concepts in the 
computer-aided manufacturing area; enlist broad university, indus- 
trial, and technical society participation; establish participant. incen- 
tives; establish a national steering committee and task forces for 
preparation of materials; define curricular areas and delivery modes 
for materials developed; develop 'formal evaluation methods; begin 
""and maintain an educational /journal for publication of^ materials; 
develop approximately 300 lecture units of materials; test materials in 
classroom and continuing education environments; and evaluate the 
mater'ial and overall! inr^pact of the project. 

The project builds on the work of a previous and similar project 
at Purdue which has produced drafts of instructional materials coVer- 
'ing about 200 introductory lectures on the concepts in manufacturing 
engineering; these materials will be revised and combined into the 
new system. • 

Future phases envision enlargement and dissemination of the 
system being developed in prototype in this phase. 



AMOUNT:) 
AWARDECJ; 
TERMINATES: 



$307,318-^ 

10-01-8^0 

03-31-83 



AW/\RD NUMBER: .SED80-20447 

PROGRAM: Development in 
Science Education 



DISOIPLINE: 
TARGET AUDIENCE: 
DESCRIPTORS: 



Computer Systems Design; Industrial 
Engineering % 

Undergraduates ; Graduates ; Professional 
Continuing Education Students ; Engineers 
Engineering Education ; Instructional Materials ; 
Manufacturing ; Computer Assisted I nstruction ; 
Computer Oriented Programs ; Educational Tech- 
nology; Curriculum Development; Information 
Dissemination; Curriculum Evaluation; College 
Curriculum ; Manufacturing Engineering ; EC AM 



^^Cumulative amount. Fiscal Year 1981 award: $43,596. 
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Graphic Biology Laboratory Modules for the Blind 



Austin Brooks 
Wabash College 
Deparlmenl of Biology 
Crawfordsville, 1N< 47933 

This project is„ designed to improve the biology laboratory 
experience for blind** and visually impaired high school and college 
students through the development of raised-line graphic laboratory 
materials. Tv\o technologies, largely untapped for educational pur- 
poses, will be explored. In the first method, screens will be pre- 
pared using large format contact positives ol photo-micrographs ot 
biological materials. Prints will be made using heat-poly merizable 
paints. The second method will make use ot a technology from the 
rubber stamp industry. Large format negatives ot images will be 
used to expose , photp-polymerizable tlexographic plates. Both 
methods involve the production of raised-line facsimiles ' of micro- 
scopic images. .Based on costs and formative evaluations, one of the 
methods will be chosen to prodLice six graphic laboratory supple- 
ments including the topics of mitosis, mei9Sis. algae and fiingi, plant 
strLictures, and protozoans. Each supplemetrt w ill contain the raised- 
line reproductions, an aiidio: tape, instructions in Braille, and a 
teacher's giJide. Revisions will be made following summative evalua- 
tions involving high school and college students in botli a, mainstream 
environment and a school for the blind. Dissemination plans iiKlude 
publications, oral presentations, and videotaped cassettes. 



AMOUNT: 

AWARDED: 

TERMINATES: 



$19,940 
06-30-82 



f 

DISCIPLINE : 
TARGET AUDIENCE; 
DESCRIPTORS: 



AWARD NUMBER: SED80-.VHl^I 



PROuRAIVl: Development i^/ 
Sc lence Education 



Biology, General Lite and Medical Sciences 
'Handicapped ; Under-graduates ; Grades 9- 
Biological Sciences: Biology; Science Instruc- 
tion; Graphic Arns: Visual Impairments; Blind- 
ness; Di^bililies; I nsl ruclional IVIaterials: 
Models; Simulation; Photoscreening ; Photo- 
micr^ographs; Raised-line Reprodiic tions ; 
Handicapped 
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COMETS II — Career-Oriented Science Topics for Elementary 
and Middle Schools » 

.Waller S. Smith * , 

University of Kapsas 
Department of Education 
Lawrence, KS 66045i 

The purpose of the second phas^e of the COMETS project is to 
accomplish the national testing/dissemination and the further evalua- 
tion of materials developed in the first phase. The COMETS (Career 
Oriented Modules to Explore Topics in Science) materials consist of fi» 
two packages of instructional materials, one for science and the other 
for science-centered language . arts , to be used in grades 5-9. The 
packages focusv on the use of science role models, particularly 
women, to encourage students to consider careers in science and 
related fields. The purpose of the materials is to dispel the young 
adolescent girls' perception of lack of utility and relevance of math 
and science courses, and both boys' and girls' stereotypes of science 
as a career primarily for men. 

Each of the 24 science modules developed in Phase I contains 
.directions for classroom activities which allow, a science resource 
person, serving as role model, to participate with students in an in- 
teresting science exploration; to relate the underlying science con- 
cept to its use in a particular career; ^nd to talk with students 
about that career, A teacher's guide for the entire package pro- 
vides general directions for using the modules and includes a 
rationale for making particular efforts* to bring women resource 
people into the classroom. The package to be used in language arts 
clas-ses contains 25 profiles of contemporary women who either work 
in science or whose careers require some background in science or 
mathematics. 

The availability of the materials at cost vyill be made widely 
known via advertisements in national publications for teachers, direct 
mailings' to state teacher associations and science supervisors^ pre- 
sentations, and workshops on the materials at regional/national pro- 
fessional meetings by the Project Director and at local meetings by 
selected teachers who have used the materials in their classrooms. 
Commercial publication wil-l be sought at the conclusion of t^>e Phase 
II testing and revision. 



AMOUNT: 

AWARDED: 

TERMINATES: 



$149,765* 

10-01-79 

03-31-84 



AWARD NUMBER: SED79-19006 



PROGRAM: Development in 
Science Education 



DISCI PL INE : Science- Elementary/ Education*; 

Science-Secondary/E ducdtion 
TARGET AUDIENCE: Grades 5-9; Females 
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DESCRIPTORS:'^ Career Awareness; Prevocational Education; 

Science Careers; Role Models; Career Eauca- 
tion; Student Interests; Science Interests; Sex 
Stereotypes; Student Attitudes; Women's Educa 
tion^; Females; Role Perception; Language Arts 



♦Cumulative amount. Fiscal Year 1981 award: $30,000. 
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Fundamental Mathematics Concepts for Physically Handicapped 
Students 



Frank L. Franks 

American Printing House for the Blind 
Department of Educational Research 
1839 Frankfort Avenue 
Louisville, KY 40206 

This project will develop, test and disseminate a curriculum-*, 
based instructional package containing fundamental conceptual infor- 
mation in mathematics for legally blind students in grades K'12. 
f^roj(»ct results should provide improved access to careers in tech- 
noiogiccjl, scientific, and mathematics-related vocations for this popu~ 
Icition. Tactile aids, which are essential for blind students, will also 
fujve utility as hands-on and visual-support aids for other physically 
har^dicapped students whose learning is facilitated by a multisensory 
approach. 

The package of instructional materials will include: Hi) a 
teacher's manual of sequenced student-use activities; (2) a sfet of 
hands-on manipulatives , including common objects and shapes; (3) a 
(hecklisl with behavioral objectives and activities; and 4)* record 
sheets tor recording student responses, assessment information, and 
student performance. Content areas that have been identified in- 
clude classification, seriation, numeration, vyhbfe numbers, measure- 
rrtent, geometry, problem solving, and applications. 

Evaluation of materials will include reviews by experts/ evalua- 
tiofi by teachers who use the materials with students, and the collec- 
tion of empirical data to assess the effectiveness of tactile materials. 
( (HTtpletecj materials should be appropriate for residential, institu- 
tionrtl. or mainstream programs. Publication and dissemination will 
be earned out through the American Printing House for the Blind. 



AWARD NiJMBtR: SED81-09074 

PROGRAM: Development in . 
Science Education 

DIbLiPL INL: Mathematics Education 

TARGET AUDIENCE: Grades K-12; Handicapped 

DE 'j^C RI'PTORS: Material DevelopmenV; Blindness; Disabilities; 

Mathematics Instruction; Career Eckjcation; 
Tactjie Adaptation; Manipulative Materials; 
Concept Formation; Elementary School Mathe- 
matics; Secondary School Mathematics; Legally 
Blind Students; Materials Testing; Handicapped 
Visual Impairments , 



AM(;lJN T . $162, bSb 

AWARDED. 09-01-81 
T E RMINA r E S: 02-28-85 



Section ii 



Ethical Uses of Scientific Knowledge: An Instructional TV Unit for 
High School 



Richard deVillers Seymour 

University of Southern Maine ' i 

Center for Research and Advanced Study 
246 Deering Avenue 
Portland, ME 04102 

This project will develop, produce, test, and disseminate a pilot 
instructional television fi Im for high school students^ exploring ethical 
dilemmas created by the application of scientific knowledge. The 
film, accompanied by curriculum materials^ will ' preseqt summary 
information on the scientific methods or principles involved in the 
topic under consideration and will illustrate the ethical problems 
inherent in their application. Work done under projects funded by 
the NSF EVIST (Ethics and Values in Science and Technology) Pro- 
gram will provide a basis for the materials to be developed. The 
curriculum materials will treat basic ethical theories and present 
activities and formats to assist students in developing and defending 
their ethical positions. 

A topic will be selected which is of great interest to young 
adults and which correlates closely with existing high school 
courses. The project staff will be advised by curriculum and pro- 
duction consultants, a science consultant, and a board of educators, 
media specialists, and science teachers. The resrH^lD^^roadcast- 
quality film will be disseminated nationally through private distribu- 
tors and/or established educational networks. 

AWARD NUMBER: SED80-]b8]/ 

PROGRAM:, Development in 
Science Education 



AMOUNT: $168,524^ 
AWARDED: 12-15-80 
TERMINATES: 05-31-82 



DISCIPLINE: Science Literacy/Education 

TARGET AUDIENCE: Grades 9-12 

DESCRIPTORS: Instructional Materials; Videotape Recordings; 

Films; Television; Scientific Enterprise; High 
» School Students; Ethical Instruction; Moral. 
> * Values; Curriculum Development; Television 

Films; Ethics and Values in Science and 
Technology (EVIST) 

♦Funded in part by the NSF Ethics and Values in Science and 
Technology Program. 



ERJC 



♦ 
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Microelectronic Technology: Implications for Secondary School 
Mathematics Curricula 

James T . Fey . . 

University of Maryland , - 

Deparlmenl of Malhematics and Secondary Education- 
College Park, MD 20742^ 

The central concern of this project is how best to employ micro- 
electronic technology in science and mathematics ct^rrlcula in high 
schools. Such existing and projected technology permits machine 
performance of nearly all formal manipulations that students now 
learn in high school mathematics. However, to date, school cur- 
ricula have undergone almost no broad change to reflect 'the emer- . 
gence of powerful computer-based work environments in science and 
mathematics. 

This project will address three basic questions: 

1. What are the best possible projections of mathematical soft- 
ware to be available for use in doing high school level mathematics 
by 1990^ . 

A prototype of this environment will be designed and imple- 
mented to the extent permitted by the evolving state-of-the-art. 

2. What mathematical skills and understanding will students 
nepd in order to use the new computing power effectively? \ 

An elementary calculus course and introduction to mathematics 
course will be revised and taught, using the prototype ,mentiohed 
above, 

3. How might appropriate change in school mathematics be 
initiated, given the complex interrelation of curriculum expectations 
by students, parents, teachers and college faculty? 

An invited conference will be held to explore this question with 
leaders in the field. Recommendations and proceedings' will be pub- 
lished and disseminated. 

AWARD NUMBER: SED80-24425 

PROGRAM: Development in 
Science Education 

DISCIPLINE: ^ Mathematics Education; 

Software Systems/Computer Science 
TARGET AUDIENCE: Grades. 9-12 ^ 

DtSCRIPTORS: Computer Assisted Instruction; Computers; 

Computer Science; Mathematics Curriculum; 
(^ Mathematics Education; Technical Education; 
^ Microelectronic Technology 

♦Funded in part by the Research in Science Education (RISE) Program. 



AMOUNT: $203,558* 
AWARDED: 06-15-81 
TERMINATES: 05-31-83 
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Developimnt of an Articulate Instructional System for Teaching 
Elementary School Arithm^etic Procedures 



Wallace Feurzeig . ^ 

Bolt, BeraneK and Newman , Inc. 

50 Moulton Street * " 

Cambridge, MA 02138 

si 

A computer-based instructional system with advanced capabili- 
ties for teaching arithmetic algorithms and elementary mathematical 
procedures will be developed. Whole number computatiori will Be 
emphasized and synthesized speech will be used extensively with 
visual displays. In demonstration mod.e, the system explains the 
detailed execution of a procedure to the student as it shows its work 
on a display. In^guided practice mode, the student- works through a 
procedure and the system diagnoses hisN^^rk. The system is articu- 
late and diagnostic. Its explanations and error evaluations use 
computer-generated speech. .The, prototype design will be tested and 
evaluated using a variety of instructional strategies end content 
materials. Although the extensions over conventional tutorial CAI 
methods are technically straightforward, their qualitative improve- 
ments are pedagogically of the highest importance because of the 
union of synthesized speech an.d advanced cognitive models of 
Iearni;ig. 




AMOUNT: 

AWARDED: 

TERMINATES: 



$160,343 
08-01-81 
04-30-83 



AWARD NUMBER: SED80-I2481 



PROGRAM: Development in 
ScfefHie Educatiorl 



TARGET AUDIENCE: 
DESCRIPTOF^: , •( 



DISCIPLINE: 



Mathematics Education ; ^ 
Software Systems/CompiJter Science 
Grades 1-9 

Computer Assisted instruction,; Elementary 
School Mathematics; Algorithms; Mathematical 
Applications; Audiovisual Aids; Number Con- 
cepts; Computation 
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Hi 



.Model System for Dissemination of Microcompi^ter-^ased 
Instructional Materials 



c ■ V 
John Moore v 
Eastern Michigctn lk-iiver:i?ty 
College of AnU dnd Sciences 
104 Snow 

\psiUinti, Ml 48197 



\ 



lorrns of electronic 
emistrv c urric ulurti of 



This project will experiment with severe 
(jtstribuliori to decelerate the inclusiori in the ci , 
(tniiputinq methocJs ( especially usincj mic roconifi^ Jterb ) and o! rapicllv 
^k'mer'^incj new content (such as recent advanCi>ii in polymers, and 
uMiustnai techniquesK While primarily directed* -at upcjrading large 
sf^rvKe courses HI chemistry at Ihei undergraduate level; the project 
also will work viith overlapping 'porhj^s oJ high schcx)ra[>4 conlinu-. 
ing« , education cgijrses Af t-^r--p^rr*reView and stwdent testing, pro- 
lessional recognition will be encouraged b\ (electronic) publication 
of , sut)mitted materials iri a journal ar^d by publiCJty m the Journal 
Chemic al E . c J u c a 1 1 o r ^ 
^ The project" will corKkJC t nine wor^kshop'J for potential users,' 
authors, and reviewers, and'generate bO Jec ture-iength instructional 
modules, half ir^ finished form. The other' half, m draft form, would 
be completed bv a volunteer professional grouo to be orgc^i/ed dur- 
ing the second year. ' f ' ' 

Three differejvit methods for disseminahon will be expe^rimenled 
with and compared. The dominant method will be distribution Qf 
both programs and textual materials by^ floppy discs; tfie -discs will 
be l^iade available in electronic forma\s suitable for reading by three 
widely used microcomputer fines.. In addition, the project will make 
a smaHl-scale experiment of distribution via one of the national dial- 
up (ompuigr utilities. Back-up documentation in print- will b^ avarl- 
able as well. ^ ^ 1 



AMOUN T : 

. f [ rmina rt";> 



$lbi,HbO 
06-30-84 



AWARD NUIVlBt'R: SI D8 1 -07b68 . 



PRCJORAM: OeveMopm^nt in 
Science FdiJcation 



>tlNt. Chemistry, Geheral, Softwar^ Systems/Compute* 

. . Science 

[fARCfT Al/DltN(,E:^ Undergraduate.^ ; Grades')-!?; Continuing 

Education StuderUj ' * I 

Cfiemistry; Science Instruc t'lon, Computer 
Assisted Instruction; '"Programmed' Instructional 
"jiviaterials; Dial Access Information Systems,^ 
/learning 'Modules; Workshops; Electronic 



[)[ Sc' RIP TORS 



ina iVI 

J^tquipmtnt; Information Disseminatior] 
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Support Centers for Micurocomputer Applications in Science 
Education r . 



Karl Zinn 

High/Scope £duca)Llonal Rje§earch Foundation . 
60*0 North River Street * ^ 

Ypsilanti, Ml 48197 



X 



This project will address the needs of science teachers, in-- 
teres.ted parents, administrators, science, museum staff, and devel- 
opers v^f science education ^ materials ,and prograjns for up-to-date 
ihformauion and person-to-person advice toncerning th^ many -appli- 
cations of microcomputers and related technologies to science educa- 
tion at all levels. The prqj^ct wjll develop a series 'of workshops^ 
and instructional materials, computer Systems apd associated soft- 
ware, and information files necessary to set up 5' rocal microcomputer 
resource" center. These materiaJs will t>e tested in a dtjzen centers 
to ensure.fease of natio^'nal replication and should, help new^ centers - 
get started. The local centers will serve their clients tt^ough 
hands-op demonstrations, con^dltation , and workshops, as i^l as 
through a^ resource library „ containing computer prog rams, S'onLine^ 
^catalogs, .and audiovisual materials. The content of the resourcb 
library wil^ orient and guide users on 'the general range of uses or 
computers in science education^, programs . available ^ for specific 
course objectives, how 'write cou-rseware, how to cKoo*se and main'- 
tain hardware, and other sources of help and infprmation. The' 
project; will be in ongoing communication with bath-^kx:al and national, 
developers of compiiiter apfil icatiohs and with other informa^ioh dis- 
semination centers. Information sharing wiM be facilit^ted'lSy use of- 
computer teleconferencing.' Thus, the project wi If fosi||er the devel- 
opmant of a netwprk of local dissemination center sNad^ch could con- 
tinue aft§r 'grant funds are spent. * ' ^ , x 



AMOUNT: ' 
AWARDED: 
TERMINATES: 



$224,950* 

05-15-80 

10-31-82 



DISCIPLINE: 
TARGET AUDIENCE: 

DESCRIPTORS: 



^C^jmulative Amount. 
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AWARD NUMBER: ' SED79-'201 24 

PROGRAM: Development in 
Science Education- 



Software Systemi/Computer Science; 
Multjdisciplinary ^.Sci'knces ' ' " . 

TeacPTers; Grades ;>K^12; ^Undergraduates'; 
Graduates; College Instfuitors; Education 
.Administrator's \^ 
Computer ^Assisted Instruction; Resource^ 
Oenters; . Infornpation Dissemination ; Micro- 
computers; , Educational vTechnology ;^ Informatfon 
Systems; Science Materials; S*ei|>ce Instruction; 
Computer Conferencing 



Fiscal Yearn98l award:. $25 



Iml^act of Microcomputers on Teaching Math and Science to 
Junior High School Students 



Herman D!" Hughes , • ■ ^ ' - 

Michigan State University 

Division of Engineering Research / ^ - 

#102 Engineering 'Building 
^East Lansing, Ml 48824 

- f This tWo-year project focuses on th^ development of materials 
\^hich ^make. use ^f loW-cost microcomputers for teaching basic 
problem-solving skills in junior high school mathematics and science. 
Tutorial programs and teacher or:iented rinaterials for mathematics and 
physical science will be developed; tested, evalyatd^, a^h docu- 
mented for use on microcomputers. This project also seeks to estab- 
"lish a mechanism for increasing an awareness o'f scientific ' careers 
among junior high-sthool minorities/ girls, and ^heir parents. A 
pilot group of 40 seventh and eighth grade students (mir^prities and 
girls) from four junior h,igh schools in the Lansing area will be 
chosen to participate ' in /the project. Each participating schbol will 
have five microcomputer^ fbr its use. - Ten students will meet at 
Michigan State University /for ' one three-^our period . each w^^V'for a 
.total of 30 weeks. . This S^roje^ also involves the students' math/ 
^science teachers, counselors , 'pnnCi pals, ^and -parents . 



$127,370* 
09-0.1^79 

TERMINATE^:! 08-3.1-82 



AMOUNT: 
^AWARDED 



AWARD NUMBE^^ SEp79-19045 

PROGRAM: DevelopmiBr)t in 
Science Education ./ 



DISCtP.LINE-: 

TARGET Au6lENCE 
DESCRIPTORS: 



Software Syst^s/Computer Scienc;^ 
Mathematical S&ences 
G/ades 7-9; Minorities ; Women 
Computer Assisted I nstruction ; Mathematics 
^sj[ruGtion; PhysicaJ Sciences; Sciende, 
/'Instruction; Minority Group Children; Females; 
Problem- Sol v/n-g; Microcomputers ♦ 



*Cumulativf amount. Fiscal Year 1981 award 



$22,770.' 



s-7 



■ Section II 9^ 



Middle Grades Mathematics (Project Emphasizing Problem 
Solving ^ 



Glenda Lappan ^ 

Michigan State University ^ 

DepartmerH. of Mathematics ^ 

East Lansing, Ml 48824 ^ ' 

improve the understanding of mathematical concepts and 
problem-solving skills of middle grade students, tfeiis project will 
develop a series of six instructional units which prog-^ess from ^con- 
crete to abstract reasoning. Each unit, consisting of a guide for 
th^ teacher and a sequence 'of activities for the students, will be ^ 
basted on a specific challenge. The units will include these char- 
acteristics: (1 ) an ' integrated collection . of concepts, relationships, 
and skills; *( 2) a problem-solving atmosphere; (3) concrete -manipula- 
tive materials §uch as cubes and computers; (4) instruction aimed at* 
the whole clas.s, allowing .time for small group and i(;ydividual pursuit 
of problems; (5) pr*bvisioVis for maximum Student i/ivolvement; and . 
(6) further challenges for abler stude,nts.. The uniCs will be divided 
into the following ^categq^es: (1) fractions and dec-^ls; (2) divisors 
and multiples; (3) motions in geometry ;* (4) number patterns and 
functions; (5) experimental probability; and (6) special visualization 
and represen tatio.rL* An instructional model o.f a previously devel- 
oped prototype willj be us'ed for each unit. Videotapes; produced* for 
dissemination jpur^ j^ses, will be made to demonstrate* techniqties for 
the effective teach irrg df the conte«^. 



AMOUNT: 

AWARDED: 

TERMINATES; 



$23^,387 
01-01-81 
06-30-83 



AWARD >NUMBER : 5ED80-18025 



PROGRAM: Development in 
Science Education 



DISCIPLINE: 
TARGET AUPIENCE-: 
DESCRIPTORS: 



Mathematics^ Education 

Grades 5-8 ^ ^ \^ 

Mathematics Curriculum;" Mathematics Instruction;' 
Problem Solving ; Videotapes ; Intermediate Grades 
lnstrucJ:ional Development; 'instructional Materials 
Cancept Formation 



\ 

• \ 



78 Section 



Using Problem Solving in Junior High Mathematics 



4 

Randy El Gross 
Waterford School Distftfc&t 
6020 Pontiac^ Lake fRoad 
Walerford, Ml 48095 



This project uses microcomputers for teaching problem-solving 
skills in mathematics in, grades 7-9. Materials will be developed by 
experienced teachers who have developed 'compuffer -software and use 
microcomputers in \heir classrooms. The project objectives include 
•developing instructional packages for junior high mathematics, includ- 
ing simulations; -iKquiry activities; educational games ; and program- 
ming materials. » ' 

The goal of the project, is to develop materials which improve 
students' ability to sol ve'^ real -l/fe problems, use induction, work with 



algorithms, and think abstractly. 

. Commercial* publication wi 
this project. 



b6 sought for .materials produced by 



AMOUNT: • • 

AWARDED: 

TERMINATES: 



« $71,051f 
06-15-:81 
'05-31-83 



DISCIPLINE: 



TARGET ^UDIENC€: 
DESCRIPTORS: 



AWARD NUMBER: ^SED80-24463 

PROGRAM: Development in 
Sc)erf€'e Education 



Mathematics Education ; 
Problem Solvinggi^tducation 
Grades 7-9 ' 
Problem Solving; Junior High School Students; 
Ciomputer Assisted Instruction; Material Deve^ 
mejnt; Microcomputers; Mathematics Instruction; 
Abstract Reasoning ^ ^ 



*Furfded in part by the .National Institute of Education. 



Secti^)n [[ 



Computer Enhanced Statistics Modules for the Upper Elementary 
Grades 



John S. Camp 
Wayne State University 
College ^of Education 
223 Education 
'Detroit, Ml 48202 



This project will develop prototype computer-enhanced elemen- 
tary mathematics curriculum units. It will use computers for simula- 
tion, games, information storage and retrieval, and open and guided 
discovery to nTtToduce upper elementary school students to statistics. 
A major fociJs will be the development of students^ heuristic problem- 
solving skills' through their command of the computer's capability to 
simulate experiments, alter values of variables, make tables, draw 
graphs, present a» simpler problem, or present /a related problem, 
the units will (include goals , objective^ computer and/or non- 
computer learning experiences, teachers' guides, and evaluation 

instruments. \ <^ 

Formative and , summative evaluations wiJI be conducted to assess 
the materials, their usefulness, and student outcome*. The<^project 
also produce a teacher education module for future teachers of 



wi 



the statistics materials. 



^AMOUNT: $TI0,442* 
AWARDED: 06-01-81 
TERMINATES; 05-31-83 



/ 



'award NUMBER: SED80-24223 



^PROGRAM: Development in 
Science Education 



DISCIPLINE: > ^ 

it I 



Problem Solving/Education; 
Mathematics Education 



TARGET AUDIENCE:- Grades 4-6 



DESCRIPTORS: 



Mathematics Curriculum; Elementary Sghool 
Mathematics ; Computer Assisted Instruction ; 
Statistics.; Problem Solving 



^Funded in part by the Nationar I nstitute of EducaJLion 



\ 



1 



r 
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1 



A Computational Estimation Program fot* Middle Grades 
Mathematics^ \^ ^ 

Robert E. Reys ^ i 
University of Missouri/Columbia i ^^ 

College of Education-Curriculum and Instr-uction . • ^ • 

212 Education Building I 
. Columbia, IVIO 65211 

This project will develop and evaluate a planned, systematic 
program dealing with computational estimation skills in the middle 
grades. I n'striJetronal materials for grade levels 7 and 8 will be pre- 
pared to complement classroom , instruction 'in the areas of whole num- 
bers, fractions, decimals, and percentages. Students will be tested 
in two differ.ent geographical regions to determine the effectiveness 
•of the developed materials. Classroom visits, reports, and inter- 
, views will provide further information on the instructional program 
and its effect on the learning of new estimation skills. 

Computational estimation has long beeri recognized as a basic 
mathematical skill and is widely used. The following situation repre- 
sents one commop) use of estimation: You have only $5 and want to 
purchase two cartons of milk at $1.79 each and three loave^s of bread 
at 59$ each. Do you have enough money? This and most day-to- 
day mathematics problems rely heavily on computational estimation 
and mental computation. Fur4:her, the widespread yse of calculators 
An the classroom has increased the heed for diverse estimaliacLjkills 
that should be useful, fqr example, in chepKing the resglts of 
machine calculations and programs. ' ^ ' 

Information from this project will be disseminated through pub-' 
Lications in professional journals, presentations at professional work- 
^^ops/, and thrpugh the nationwide Research and. Development Ex- 
changes supported by the National Institute of Education to bring 
educational researchers and practitioners closer together. ^ 

AMOUNT: $185,872 AWARD NUMBER: SED8T'-13601 

AWARDED: • 02-01-82 ' 
TERMINATES: .01-31-84 



PROGRAM: Development in 
Science Education' 



DISCIPLINE: Mathematics Education 

TARGET AUDIENCE: Grades 7-8 

DESCRIPTORS: Computation; Mathematics Instruction; Skill 

Development; Material Development; Instruc- 
tional Materials; Number^ Concepts; Intermediate 
I Grades; Evaluation; Problem Solving; Cross 

Sectional Studies; Estimation 



Section II 81 



Microcomputer-Based Continuing Education Courses in Control 
Engineering 



Robert A. Mollenkamp 
University of Missouri/Rotla 
Rolla, MO 65401 



A) 



^ The objectives of this project are^) to adapt, for interactive 
microcomputer presentation, current Instrument Society of America 
(ISA^ continuing education courses in process and computer control; 
(2) to evaluate the effectiveness of the hardware and software for 
continuing education through field testing in seven major centers of 
the U.S. process industries; and (3) to leave the test units in place 
at the seven sites as; the nucleus of a nationwide ^ microcomputer- ' 
based continuing education delivery system. Seven instructional 
packages, consisting oT interactive computer programs and com- 
prehensive course notes will be developed. They address the follow- 
ing topics: f»rocess Dynamics, Feedback Control Fundamentals; 
^Cascade,"" Ratio, and Feedforward Control; Interacting Process Con- 
trol; Computer CoTitrol Techniques; Distillation Control-; and Chemical 
Reactor Control. Guides (to computer operation ancK to the software 
structure ^.will also be developed to accompany the course materials. 
The use bf computer graphics will allow realistic simulation, display, 
/^nd comparison of process time responses to illustrate the theory 
(presented in the courses. The microcomputer-based courses are 
intended to provide an efficient, flexible, and cost-effective method 
of continuing education delivery for practicing scientists and engi- 
neers who require training in the design, implementation, and 
operation of control systems. 

Microcomputers and completed course 'materials will be rotated 
to selected industrial offices and plants in the test cities so that 
participants may use them at their places of work. This activity will 
be coordinated through the ISA. The ISA will also provide for^ 
widespread dissemination of project products through its established 
publication, continuing edugration, technical conference, and local 
section activities. 



AMOUNT: 

AWARD&P: 

TERMINATES: 



$245,501 
03-15-81 
08-31-84 



DISCIPLINE: 
TARGET AUDIENCE: 

DESCRIPTORS: 



AWARD NUMBER: SED80-20267 



PROGRAM: Development in 
Science Education 



Engineering Education . ' " 

Engineers; Professional Continuing Education 
Students 

Microcomputers; Continuing Education ; Engineer- 
ing Computer Graphics; Engineering Education; 
Professional Education; Computer Assisted Instruc 
tion; Course Descriptions; Control Engineering; 
Computer Control; Interactive Computer Prbgrams; 
Control Systems 



H2 Section II 



Interactive Videodisc Applications to Elementary Mathematics 
Education 



I saac I . Bejar 

Educational Testing Service 

DivisicMn of Measurement, Statistics, and Data Analysis Research <r 
Princeton, NJ 08541 

This fDroject will design an interactive (computer-controlled) 
videodisc system for use in'' teaching the elementary mathematics 
topics of decimals and fractions. This system will -incorporate in a 
single delivery system the advantages of several instructional tech^ 
niques: one-way television, computer-assisted instruction, sophis- 
ticated measurement designs, analysis of student errors and detailed 
record keeping. 

The system is viewed as a viable mechanism for progress t:OWard 
equaT educational opportunity in a costref fecti ve manner. The initial 
effort will concentrate on a self-contained mini-qurriculum combining 
fractions and decimals. Materials will be testecj in fourth and fifth 
grade classHooms. "At the conclusion of the project Ihe production 
handbook', the videodisc, the software for the lessons and the final 
report wil^ be disseminated. 

AMOUNT: $147;918 , AWARD NUMBER: SED80-24465 

AWARDED: 05-15-81 . w 

TERMINATES: 04-30-83 tfb 

PROGRAM: Ddvelopmlnt in 

Science Eflucation 



DISCIPLINE: Mathematics Education 

TARGET AUDIENCE: Grades 4-5 

DESCRIPTORS: ' . Elementary School Mathematics; Computer 

Assisted Instruction; Decimals; Fractions; 
Videodisc Recordings; Television; Measure- 
ment Techniques; Mathematics Instruction 
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New Undergraduate Engineering Materials — Computer Models 
in the Context of Competing Soci^il Values 



John M. Mj^lvey * 
Princeton University - 
School of Engineering and Appfied Science 
Princeton, *NJ 08544 ... ^ ^ 

This grant continues the^ work begun in 1979 on a s.eries of' 
modules on tne use of decision models in engineering design, and on 
the value assumptions implicit in such models. Fourteen case studies 
have been completed and revised on the basis of teaching experience 
at Princeton. 

The major goals of this 12-month continuation are to (1) pilot 
t*est the materials across the country at a variety of engineering 
schools exchanging instructional materials for computer aided design, 
including participating schools in the "4C'* consortium; ( 2 ) determine 
the co-urse cohtent of potential users; (3) revise and complete the 
modules based on comments and needs emerging from field tests; (4) 
prepare the materials for use in and conduct continuing education 
workshops for engineering professors at professional society meet- 
ings; and (5) distribute the materials through the "4C*' consortium 
plus a case-clearinghouse which will serve as a continuing informa- 
tion course on materials of this sort. 



AMOUNT: 

AWARDED: 

TERMINATES: 



$163,840* 

09-15-79 

02-28-83 



AWARD NUMBER: SED79-18998 



PROGRAM: Development in 
Science Education 



DISCIPLINE: Engineering Education 

TARGET AUDIENCE: Undergraduates 

DESCRIPTORS: Engineering Technology; Material Development; 

I nstructionat Materials ; Computer' Assisted 
Instruction; Professional Continuing Education; 
Learning Modules; Case Studies l^^Design 
Requirements 

.♦Cumulative amount. Fiscal Year 1981 award: $71,840. 
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\ 



Development of Computer-Based LeariUng Models in Secondary 
School Science and Mathematics 

> 

Ludwig Braun 

Stale University of New York 

College. Qf Engineering and Applied Sciences 

Stony Brook, NY 11794 

This project responds to a national need for quality science and 
mathematics courseware (computer-based learning units) brought ^on 
by the rapidly growing use of microcomputers in secondary schools. 
Twenty such exemplars covering 'mathematics, biology, chemistry, 
and , ear\th/space science will - be developed to demonstrate both the 
structure and content of high quality and effective instructional 
courseware. Models which enable pre-coltege level teachers v^ho have 
v^ry limited computer programming expertise to produce computer- 
based learning units for their own classes wilt be created, tested 
^nd disseminated. Also to be developed will be: (1) a teacher*^ guide 
.t6 assist in modifying exemplars to suit a variety of currjcular 
objectives, and (2) a'handbook describing techniques of courseware 
design along with helpful hints for conversion from one ccimputer to 
another. , ^ ^ - 

The maJLerials will be tested and evaluated by a large number of 
teachers and an external advisory/review board comprised of experi- 
enced professionals. Dissemination will be carried out through the 
publication of a newsletter; presentation at national, regional, and 
local professional meetings; and perhaps later through a commercial 
publisher. 



AMOUNT : 

AWARDED: 

TERMINATES: 



$176,225 
07-15-81 
07-31-83 



AWARD NUMBER: SED80-25176 



PROGRAM: Development in 
■ Science Education 



I 



DISCIPLINE: 
TARGET AUDIENCE 
DESCRIPTORS: 



Mathematics Education /Science Education 
Grades 7-12 

Computer Assisted Instruction; Instructional 
Materials; Microcomputers; Secondary School 
^'cience; Secondary School Mathematics; Biology; 
.Science Instruction; Chemistry; Earth Science; 
Space Sciences; Material Dev'elopment; Computer* 
Graphics; Commodore PET Computer; Apple II 
Computer; Atari Computer; Physics 




If 
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Sunrise Semester: A Televised Course on Energy Involving Scliools 
of Continuing Education.- , 



Leslie C. TuUleton 

New York University " " 

70 Washington SqUare South, Room 1104 
New York, NY 10012 > 

This" project wi]i combine a nationally televised series on science 
and society with continuing education (CE) programs to enhance the 
public's urttl^r standing of science and to demonstrate the importance 
of television as a medium for the continuing • education of attentive 
ddulls. A network of GE schools will offer multidisciplinary courses 
using the Columbia Broadcasting System/New York University (CBS/ 
NY4J) Sunrise Semester Series, and will supplement th.e courses with 
dctivities geared to adult education. Cooperating schools will have 
the option of offering the courses on either ^a dredit-bearing or non-. 

credit basis. , .,, . , 

The first course "Energy: Science and _Public Policy" wil4 be 
taught by NYU's ' president, John C. Sawhill, a recognized energy 
expert. .Consisting of 45 half-hour segments,, the series will be 
accompanied by interviews with energy experts and supplemented 
with sophisticated graphics. In addition to providing a background 
in energy science to a broad adult audience, the prpject will 
cfescribe 'the world energy situation and discuss factors which shape 

public policy . ■ I ^ I 

Dissemination will be carried out at both national and, local 
levels through the network of schools of continuing education. A 
two part evaluation will be developed, first to assess the overall 
project, and second^ to assess its direct impact on- course partici- 
pants. Results will be disseminated through appropriate journals 
and the sharing of material directly with communications experts and 
cooperating institutions. , 



AMOUNT: %,$383,568 AWARD NUMBER: SED80-19314 

AWARDED; 09-15-81 
TERMINATES: 11-30-83 

PROGRAM: Development in 
j Science Education 

DISCIPLINE: Science Education 

TARGET AUDIENCE: Conlihuing Education Students 

DESCRIPTORS: Television Curriculum; Continuing Education; 

Outreach Programs; Adult Students; Scientific 
Literacy; Science Programs; Telecommunications 
Technology; Columbia Broadcasting System/ 
New York University (CBS/NYU-); Energy 
Education 
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WUdlife Inquiry Through Zoo Education (WIZE) 



Annette Berkovits 

,Nevv Vork Zoological Socfety 

New York, NY 10001 

.f 

In collaboration with ^he"* Philadelphia Zoo, the Rive^banks Zoo, 
(Columbia, SO, and the Topeka Zoo, the New York Zoological 
Society will develop a model program designed to enrich the life 
sciences curriculum for grades 6-9 using the unique resources of 
zoos. Called Wildlife Inquiry through Zoo Education (WIZE), the 
project will be planned cooperatively by educaLor,s from the four zoos 
in collaboration with specialists in adolescent education, curriculum 
design, graphic design/ and zootogy. The goals of WIZE are to lay 
the groundwork for a better understanding of the life sciences and 
rin appreciation for wildlife by providing zoos and lodal schools with 
three supplementary curriculum modules (Diversity of Lifestyles/^ 
Survival Strategies, and Ecology) and by training educators in thj^ir 
' use. Each module wiH\ include a series of resource booklets, ais-^ 
vcoverv actiyities (for both classroom^ and in-zoo use), and hands-on 
Vits amounting to 45 hours o.f 'clas's and zoo instructiqn. The WIZE 
Consortium will produce prototype materials anci activities Which will 
be replicable nationally and require a mil^imum of local aflaptation. 

As materials are (^ieveloped, they will be field-tested by .coopr 
ercitmg zoos using a total of approximately 40 classes and .1,200 
students. ■ Each consortium zoo will also establish a local Advisory 
Panel of teachers and/or administrators, other' science specifiklists , 
and .zoo staff in order to ^ provide a link with local schools to deal 
with teacher trahning^ scheduling, ^nd transportation procedures. 
Dissemination will be carried out through the American Association of 
Zoologicdl Parks and Aquarium?^ and commercial publication will be 
provided. Consortium :zoos will al^so become nuclei for disseminating 
the program and building ^regional networks among educators and zoo 
professionals. ' « , 



AMOUNT: 
AWARDED: 
I t F^MINAff S: 



$V75„333 
03-15-81 
02-28-83 



AWARD NUMBER: SED80-20410 



PROGRA'M: Development in 
Science Education 



D16CJPL INE: 
'TARGE T AUDIENCE: 
DESCRIPTORS: 



Fish and Wildlife/Life and Medical Sciences. 
Teachers and Students.; Grades €-9 
Zoos; BiologicafSciences; Wildlife Management; 
Curriculum Development; Instructional Materials; 
Zoo Education; Life Sciences; Curriculum ^ 
Modules; Ecology; Environment 
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ERIC 



^Improving Spatial Skills in Pre-College Mathematics Through 
Computer Graphics 



Edith H . Lujhins " ^ 

Repsselaer Rolytechnic Institute - 
Mathematical Sciences Department 
Troy, NY i2181 

ThiS; p|roject will develop and test experimental educational mate- 
rials 'intended to improve mathematical problem solving by tVdi^ning 
spatial visiiafization and orientation . Spatial skills have beenlshown 
to be goojb pre<fi^H,ors of mathematic-al performance and grafaes in 
mathematics courses and to be important in certain occupatiorVs . 
Among modern technologies, computer graphics has special poterUfal 
as a tool m spatial visualization and orientation training. This proj- 
ect will develop and produce software (which will b& available at the 
end of the project) to generate a variety of instructional course- 
ware. Students will interact with subject mattel^ using indiv/dual 
computer^ graphics systems. The computer programs, wi 1 1 evaluate 
student responses and. .adapt the training sequence. Moreover, this 
software will enable teac^hers to design new training expeif lences 
without special knowledge of computing. Testing of rnaterials Will be 
done at a public and .a private high school. Pre- .ari(d post-4rJiinirig 
testing Vf spatiaJ and mathematical . abilities will be administered^4<r 
experimental and control subjects. Since se> differences tn spatial 
abilities have been reported widely, the project will compare the 
-changes in spatial skills shown by males and ^females, 

This project includes a Small College Faculty Research Supple- 
ment to enable Dr, Ruth Murray Chair of the Mathematics Depart- 
ment! of Russell Sag^ College, to corTtinue her research in\th^ learn- 
ing of mathematical spatial ^concepts and m math anxiety ^nd avoid- 
ance in women, 



AMOUNT: 
AWARD^ED: . 
TERMINATES: 



$133,817^ 
08-15-80 ' 
01-31-83 



AWARD NUMBER: SED80-12633 



PROGRAM: Development in 
Science Education 



DISCIPLINE: 
TARGET AUDIENCE: 
DESCRIPTORS: 



Mathematics Education ' i 
Grades 9-10 

Material Development; Mathematics Instruction; 
Problem Solving; Visualization; High School ' 
Students; Spatial Perception; Computer 
Graphics; Computer Assisted' Instruction; Sex 
Difterences; Orientation Training 



♦Cumulative amount. Fiscal Year 1981 award: $9,048. 
Funded in part by the National Institute of Education* 
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Contemporary Issues in S»cience' * 

Vincent J. CCJSimano ^ ^ 

Staten Island Contiauum of Education, Inc, f 

130 Stuyve^ant Place, Room 609 . , ^ 

Staten Island, NY 10301 ^ ' ' \ ^ 

This project will des^elop an instructional program aimed «t J>^6^ 
viding secondary school students with a^ working knowledge of', 
advances \q sc^pnce and technofogy, including an understanding of 
their impatr on society. The pr*pgram will be designed to be imple-' 
merited as ^ separate course, as part of an existing science 
course, or as an • Enrichment theme to be integrated into a number of 
different subjects anc^ classes within the^ same 'school. It will include 
printed materials describing classroom activities such as lectures by 
StienHsts, small-group discussions, and guided library research.^ 
^ f^rovisigns will be made for adapting the materials lo a wide range of^ 
\ student backgrounds 'and abiJities, Guidelines for conducting an 
annual Science Forum involving students, teachers, sch^ool adrxiints^ 
tration, community lea^rs, scientists, and other professionals will 
also be providecf. Its emphasis is on: a ntovel teaching strategy-^a 
"mode"--rather than on <;Jevelopmg instructional materials . However, 
adequate materials will be d^velope'd to exemplify the process and 
support the fiel-d trials* , 

The materials will be tested^ and evaluated by a large number ot 
students and teachers in' a variety of demographic settings. An 
external advisory/review board composed of exj^erjenced professionals 
will provide guidance and feedback for the project. . Dissemination 
will be. carried ^?ut 'through publication in prof^sional journals, 
workshops, presentations at national conferences, bulletins, and, if 
possibte, through cd^mercial publication, 

AlVIOliNT- $121,820 ' AWARD NUMBER: SED81-13600 

AWARDED: 09-15-81, V 



TERfVllNATES: , 08-31-83 



PROGRAM: Development m 
Science Educat/ibn 



DJ^CIPLINE: . Science Secondary/Education n 

AR(SET AUDIENCE: Grades 10-12 . - \ 

DtSCRIPTORS: i -Technological Advancerfient ; Curriculum Enrich- 

ment; Science Curriculum; ^ I nstructional 
Innovation; Experimental Tea'ch^ing ; Learning 
Activities; Science Activities; Secondary School 
Science; Social Change 



y> 
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Coordinated Use of Microcomputers in High School Chemistry, 
Physics, Biology, and Mathematics 

Carl 5. Davis / ' ^ ^ 

Rorth Carolina School of Science and. Mathematics , ' 
1912 West Club" Boulevard 

Durham ; NC 27705 , ■ . . 

This project seeks to improve the teaching of high schaol 
mathematics by developing prototype microcomputer-based materials 
which show the application of mathematics to chemistry, physics, and 
biology, ^and which enhance the teaching or selected mathematics 
concepts 'through the use of computer graphics: Students will use 
microcomputers to*^ apply, in the science laboratory, prihciples 
learned in tl:^e-^athematics classroom. The specific materials to be 
developed /^e 0) software for a graphics package to be used in 
mathematics classes 'and science laboratories; (2) nine packages of 
experim^ts (three each in chemistry, physics, and biology) con- 
sisting if sjoftware and courseware (i.e., documentation, workbooks) 
which permit use of the microcomputer to process experimental data 
using gravies; and (3) a mathematics package consisting^of soft- 
ware and courseware dealing with topics in the high schocAmathe- 
matics curricblum for which graphics treatment is particularly 
appropriate. Tstudents will be able to use these materiahs without 
any previous cofriputer experience. * ' % ^ . 

The grapnks package .will consist of a family of interactive 
programs basic^o thfe other nia'terials . It will be able to plot 
experimental data points; plot curves from user sj^jpplied equations; 
calculate numerical approximations to experimental -data; and display^ 
the calculated curve, data points, and possibfy. another theoretical 
curve all *on the same screen. The early portion of tkie mathematics 
package will treat the topics of the graphing of experi6ntal data, the 
types of experimental errors, and numerical approximations to 
experimental data. In the science laboratory th^ microcomputer will 
be used to receive - experimental data via aVgrapihics tat;)let ^ or A/D 
converters, and to process the data using the graphics package in 
the manner discussed in the math classroom. ^ 



AMOUNT: $78,857* 
AWARDED: 04-15-81 
TERMINATES: 02-28-83 



AWARD NUMBER: SED80-24473' 



PROGRAM: Development in ^ 
Science Education. 



DISCIPLINE:, 
TARGET AUDIENCE: 
DESCRIP"^ORS: 



Mathematics Education 
Grades 9-12 

Microcomputers; Chemistry; Physics; Biology; 
Mathematrcs ; Instructional Materials; Computer 
Gra]3hics; Mathematics Instruction 



( 

*Funded in part by the NationaT I nstitute of Education. 
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Science Careers for Women and Minorities — In-Service Materials 
for teachers of Grades 4-9 (Final Phase) / 

..f .■ ■ . ' ' ^ ■ ■ ■ . 

Ins/ R Weiss • • • ^ 

Research Triangle Institute * • 

Center for Educational Evaluation 
P.O. Box 12194 . 

Research Triangle Park, NC ^27709 ^ 

This project will complete the development of materials for a 
science careers in-servic(B -prog/^am for teachers of grades 4-9. The 
program, aimed ^at improving the access of women and minorities to 
.science and technology careers , is intended to illustrlite the follow- 
ing: there is a diversity of science and technology careers requir- 
ing different levels of education; the ability to be a successful- 
scientist is not restricted by racfe or sex; one does not need to be a 
genius to succeed in a science career; successful science careers can 
be combined with full personal lives; and it is important to keep 
one's options open by getting a good background in science and 
mathematics. 

Phase I of the project has produced: (1) 'T^ classroom activi- 
ties, teacher guidelines, and background information for teachers; 
(2) guidelines for in-service workshop leaders; (3) 20 posters show- 
ii7g pictures and biographical information on contemporary male and 
female scientists from various race/ ethnic backgrounds, areas of 
science, and types of employment; ahd (4) a slide presentation about 
science and engineering careers. » • 

Phase -11 will produce a revision of existing materials on the 
basis of the preliminary field test data, a^ pamphlet on contributions 
of famous women scientists, 20 new posters dealing » with areas of 
science not covere^d in the first set, and additional classroom activi- 
ties. Ttie complete program will be evaluated using experimental and 
control groups. The availability of the final products will be made 
widely known via mechanisms which include listings in ERIC and 
NT IS, direct mailings to state scienSfe supervisors and in-service 
directors, publications, ancJ presentations at professional meetings by 
. project staff and by local resotJrce teachers geographically dispersed 
throughout the country. 

AMOUNT:. $143,752 AWARD NUMBER: SED81-14640 

AWARDED: 08-15-81 
TERMINATES: 09-30-83 

PROGRAM: Development in 
Science Education 

DISCIPLINE: Science Education 

TARGET AUDIENCE: Grades 4-9; Minorities; Females; Teachers 
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DESCRIPTORS: M^aterial Development; Career Exploration; 

Science Careers; I nservice Education ; Career 
Awareness; Elementary School Science; 
Secondary School Science; .Science Teachers; 
Minorities ; Class Activities ; Females ; Tech- . 
no logy; Guidelines 
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Education Materials on Mount St. Helens 



Michael Fiasca 
Portland State University 
'School of Education 
P.O. Box 751 
Portland, OR 97207 

This project will assemble an e:^haustive, immediate, and on- 
the-spot collection of high-appeal photos (still, movie, and video 
tape) which record the Mt. St. hielens^ eruptions and will 'prepare 
materials which describe their ecological, social, and economic 
sequels in the Pacific Northwest. The most suitable of these mate- 
rials will be incprparated into an 80-sl ide/tape presentation for prin- 
cipal us% in high school and junior high school classes, but with 
probable Implications for adult audiences also. 

Forty sets of trial materials will be field tested under the 
supervision of the National Association of Geology Teachers. Follow- 
ing necessary revisions, availability of the materials will b^ 
announced nationally through the NAGT and through numerous^ 
journals read by teachers and the general public. The materials will 
be distributed at cost through the Division of Continuing Education 
of the Oregon State System of Higher Education. 

In addition, the collected video materials, supporting field 
notes, and the like (all captured while this enormous event was 
actually occurring) wHI be passed on to the staff of the Crustal 
Evolution Project which will create an additional module on volcanism 
for use in that series. 

The film-tape presentation, while capitalizing on the dratna and 
popular appeal of the eruptions, will put the events into the larger 
context of crustal tectonics (volcanism, mountain building , the 
Cascades Range) and the environmental and social impacts of a 
volcanic eruption in the midst of a populous region. 



AMOUNT: $34,573* 
AWARDED: 07-15^80 
TERMINATES: 12-31-81 



AWARD NUMBER: SED80-20737 



PROGRAM: Development in 
Science Education 



DISCIPLINE: 
TARGET AUDIENCE: 
DESCRIPTORS: 



Geology/Earth Sciences ^ 
Grades 9-12 < 

Instructional Materials; Audiovisual Aids; Earth 
Science; Geology; Secondary School Students; 
Curriculum Enrichment; Films; Photography; 
Videotape Recordings; Slides; High School 
Instructional Enrichment; Mount St. Helens; 
Volcaryc Activity 



^Cumulative amount. Fiscal Year 1981 award: $16,936. 



Section II 93 



Educational Modules for Materials Science and Engineering: 
EMMSE 



Rustum Roy 
Bruce Knox 

Pennsylvania State Universily 
Materials Research Laboratory 
University Park, PA 16802 

This is Phase 3 of a project (5ED77-1 41 49 ) to accelerate the 
clarification of the curriculurAl and the inclusion of recent advances 
in materials: science and engmeering (MSE) education. In previous 
work/ the project has devamped and distributed 125 weeKi> of 
instructional materials, set a journal for peer-reviewed and 

student-tested tutorials, and organized several similar and collab- 
orative groups abroad. 

The three major activities are curriculum analysis, materials 
production and dissemination, and evaluation and revision pf mate- 
rials and procedures. To foster an emphasis on cross-cutting con^- 
cepts and techniques in MSE, the project will use computerized 
methods of analysis developed in neighboring disciplines to analyze 
the MSE course and curriculum content in leading university and 
continuing education programs. In addition to the previous activities 
of materials production and dissemination, the project will sponsor 
six workshops concentrating on developing materials for ^SE core 
courses in thermodynamics, kinetics, and properties of solids. To 
guide further development of procedures and revision of materials, 
the project will study in greater detail present utilization patterns 
and user needs. In addition, the project will devote 10% of its 
resources to the distribution of test questions, to preparing distri- 
bution methods and a data base of phase diagrams, and to coordi- 
nating exchanges of materials with similar groups, which the project 
has instigated in other countries. 



AMOUNT: 

AWARDED: 

TERMINATES: 



$150,000 
12-01-81 
11-30-83 



AWARD NUMBER: SED81-15089 



PROGRAM: Development in 
Science Education 



DISCIPLINE: 



DESCRIPTORS: 



TARGET AUDIENCE: 



Materials/ Engineering; 

Engineering Education 

Undergraduates; 

Continuing Education Students 

Engineering Education; Curriculum Enrichment 

Curriculum Evaluation ; Material Development; 

Information Dissemination; Computer Assisted 

Instruction; Science Course Improvement 

Projects; Instructional Aids; Materials Science 

and Engineering (MSE) 
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A Computer Graphics Learning Environment for High School 
Trigonometry ■ 



Eugene A . Klolz 

Swarthmore College ji 
Departmen t .;of Mathemalics 
Swarthmore, PA 19081 

This project will create a learning environment for high school 
trigonometry based on rgicrocomputer color graphics units. Students 
can explore these units on their own dr- under the direction of a 
teacher. 

These user-oriented materials will be written so that they are 
highly visual in character, and they will encourage browsing among 
the lessons rather than require the student to adhere to a pre* 
defined path. 

The primary audience of the materials is the- high school 
academic mainstream. Righ school teachers are^ part of the devel- 
opment team and the materials will be tested in two local high 
schools, A special effort will be made to assure that the materials 
are attractive to women students. 

The product of the effort will be a number of interactive color 
^aphics units, documented and tested, which can be used in learn- 
ing trigonometry. For wide distribution to potential users, these 
materials will be submitted to CONDUIT and MicroSIFT (a clearing- 
house for pre-college computer-based materials supported by the 
National Institute of Education). , 



AMOUNT: $149,799^ AWARD NUMBER: SED80-24474 

AWARDED: 05-15-81 
TERMINATES: 04-30-83' 

PROGRAM: Development in 
Science Education 

DISCIPLINE: . ^ Mathematics, Trigonometry 
TARGET AUDIENCE: Grades 7-12 

DESCRIPTORS: Computer Assisted Instruction; Trigonometry; 

Mathematics Curriculum; High School Students; 
Computer Graphics ; Microcomputers; Pro- 
grammed Instructional Materials 

^ Fundediin part by the National Institute of Education. 



f 
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You, Me and Technology: An Instructional TV Series in 
Technology and Society for Secondary Schools 



Minaruth Galey 
Temple University 

College of Education " . 
Educational Media 

Broad Street & Montgomery Avenue 
Philadelphia, PA 19122 . * 

Two videotape television programs and associated teachers' 
guides for teaching the interrelationships of science, technology/ and 
society will be developed for pupils in grades 7-12. Designed to 
help secondary school students become effective citizens in a techno-- 
logical society, the project will focus on the following: (1) the 
nature of modern technology; (2) the impact of technology on 
the individual and on society; and (3) the effects of social factors 
and actions on technology. The pilot tapes are planned to be part 
of a coherent set of course materials that will consist of an instruc- 
tional television series of 12 videotaped 20-minute programs, plus 
instructional materials for teachers. Program topics will cover con- 
sumerism, displaced workers, automation, fuel alternatives, health, 
population patterns, food technology, communication. Western and 
Eastern cultures, transportation, city growth, and information proc- 
essing, The series will be designed for teachers of science, social 
studies, industrial arts, and other appropriate subjects. In-service 
activities will familiarize teachers with the subject and methods of 
teaching it. Curriculum specialists in each state will plan and con- 
duct evaluation procedures. Dissemination will be through state 
departments of education and educational television stations. The 
two programs produced in the pilot year will be distributed 
nationally when the evaluation is completed. 

AMOUNT: $172,470 AWARD NUMBER: SED81-15657 

AWARDED: 10-01-81 
TERMINATES; 03-31-83 

PROGRAM: Development in 
Science Education 

Science-Secondary/Education ; 
Multidisciplinery Sciences/Social Studies 
Grades 7-12 

Educational Television; Videotape Recordings; 
Scientific Literacy; Secondary School Science; 
Tech no! on y; Technological Advancement; 
Social Change; Social Studies; Social Influ- 
ences; Interdisciplinary Approach; Telecourses 
Multimedia Instruction 

V . • "... 
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DISCIPLINE: 

TARGET AUDIENCE: 
DESCRIPTORS: 



High ScIioqI Computer Science Education 



J. M. Moshell_ 
University of Tennessee 
Department of Computer Science 

Knoxville, TN 37916 - - - 

To reduce computer and math anxiety and to teach instructional 
programming and problem-solving skills are the goals of this high 
school development project. Designed for average students rather 
than whiz kids, the one*semester curriculum centers around color 
television microcomputer graphics. Simple games lead students to 
the drawing of pictures, the creation of stick-figure, puppet-show 
cartoons, and finally to the development of their idea of an auto- 
matic cartoon procedure or program. After graphics experiences link 
students and computer in a play relationship/ symbolic programming 
skills are introduced, using a structured dialect of BASIC (a com- 
puter language). 

The project employs existing microcomputer hardware and soft- 
ware selected for transportability to different computers. High 
school teachers and computer scientists will prepare workbooks, 
lessoh plans and programs, and field-test them in several high 
schools. The resulting curriculum and materials will be useful to 
teachers throughout the nation and should help enhance -graphics- 
based teaching methods. ) 



AMOUNT: 

AWARDED: 

TERMINATES: 



$245/280* 

H)-01-79 

09-30-83 



AWARD NUMBER: SED79-18991 



PROGRAM: development in 
Science Education 



DISCIPLINE: 

TARGET AUDIENCE: 
DESCRIPTORS: 



Computer Science, Education; Mathematics 
Education 

Grades 9-12 ' 
Computer Science Instruction; Problem Solving; 
Computer Graphics; Programming; Computer 
Programs; Computer Oriented Programs; Cur- 
riculum; High School Students 



♦Cumulative amount. Fiscal Year 1981 award: $38,680. 



Section U 97 



Curriculum Analysis, Student Interrogation*and Information 
System 

Ernest J. Henley 

University of Houston . * 

College of Engineering 
Houston TtX 77004 

This is the fourth and fir^al year of a continuing grant to a 
project to develop computer software for computer-aided curriculum 
management. The purpose of the software is to hfelp faculty analyze 
and develop modularized engineering curricula^ and to help students 
m a self-directed study (e.g. on-the-job continuing education ) to 
choose a sequence of instructional units that addresses their par- 
ticular needs-to-know . In this phase, the project will finish writing 
the necessary curriculum programs, classroom test them, evaluate 
their effectiveness, re-package the software for use on stand-alone 
microcomputers^ and distribute the results for use in several other 
national projects developing science education curriculum materials . 

In the previous year^ software was developed and" applied to 
the analysis of the software of the chemical engineering curriculum 
at two universities, and to advising students on their optimum study 
paths.^ It was found that faculty, student and catalog models of 
these curricula were mutually and internally inconsistent; thus, a 
more detailed and empirically .derived description of the cgrriculurti 
needs to be developed ^as ,a reliable basis for curriculum reform. 
Analysis of the text content of 150 lectures^ and of student char- 
-acterization of that content indicates that users not already familiar 
with the curriculum content cannot make reliable and expert choices 
of what to study next, nor can they use current lexicographic 
methods (tjsing standardized key words with short defijiitions ) to 
retrieve needed new information, A glossary-based (using basic 
co.icepts explained in page-length introductions and references^ to 
longer modules) curriculum and authoring information system is being 
developed to help faculty anci^ students overcome these problems, 



AMOUNT: 

AWARDED: 

TERMINATES 



$281,960* 
\ 06-01-77 
08-^1-82 



AWARD NUI\^BER: SED76-21950 



PROGRAM: Development in 
Science Education^ 



DISCIPLINE: 
TARGET AUDIEfjCE: 
DESCRIPTORS: 



Software Systems/Computer Science 
Undergraduates * 
Information Systems; Information Utilizatton; 
Dial Access Information Systems; Educational 
Planning; Curriculum Planning;' Data-Base 
Management System 



♦^Cumulative amount 



Fiscal Year 1981 award: $56,000, 



98 Section II 



J 



A Proposal to Design, Develop, Implement, TSst, Evaluate, and^ 
Disseminate an Associate Decree Curriculum to Train Solar 
Engineering Technologists — Phase III 



Charles G, Orsak, Jr. - , 

Navarro College ' 
P.O. Box 1170 
Corsicana, TX, 75110 

This project is the third phase of a 5-year activity to develop 
(a) an laformation system in solar energy technology, (b) a system 
ot curriculum materials, and (c) a consortium of ( predoininantly 
£^-year) colleges implementing associate degree programs and courses. 
The overall goals are to make available new skills and knowledge 
which provide manpower and technology transfer through a 
tjomputer-based network of (a) usage guides for teachers, students, 
and administrators; (b) materials containing technical information hot 
currently available; and (c) coordinated industrial and college 
participation. • 

During the last three years, the project has surveyed needs, 
developed detailed course outlines, helped set up five test sites with 
necessary equipment, and taught the first year of a prototype pro- 
gram from initial outlines. 

During the next two years of the continuing grant the project 
would (a) fill out the outline of needed course .content for a wider 
range of users; (b) collect extant materials and recruit persons 
expert in current best practice, and then write new materials-fusing 
the latest information--where none exist; and (c) revise the materials 
and curriculum structure on the basis of field tests. The materials 
Will be produced both in machine-readable and electronic \orm,^ and 
in print. ^ 

The materials Will be designed to be used in all parts of the 
country for the 2- and 4-year programs in solar technology, alter- 
native energy, energy conservation and appropriate technology; in 
-addition the materials are designed to be delivered for technical up- 
dating installers , as con tinuing education for engineers and para- 
professionals , and as supplements . to science and engineering stand- 
ard courses. 



AMOUNT : 

AWARDED: 

TERMINATES: 



$229,380 
05-15-81 
10-31-82 



DISCIPLINE:. 
TARGET AUDIENCE: 
DESCRIPTORS- 



AWARD NUMBER: SED80-19327 



PROGRAM: Development in 
Science Education 



Science Education 

Undergraduates; Two Year College Students 
Computer Assisted Instruction ; Radiation; 
Energy Conservation; Technology* Transfer; 
Cur^riculum Development; Science Instruction; 
Two Year Colleges; College Students; Solar 
Energy 



Section II 99 



Continuing Education and College Instructional Modules in 
Chemical Engineering 



David |V)» Himmelblau . ^ 
[CACHE Corporation] 
University of Texas 
Austin, TX 78712 

This project will extend the work of two previous projects to 
develop, in modular form tor computer retrieval, instructional mate- 
rials and computer program's covering the content of the core under- 
graduate Chemical Engineering (Ch.E.) curriculum, plus extensions 
of those programs into advanced principles and applications to make 
the collection appropriate for use in continuing education. The first 
project in 1974 developed 125 computer programs, each with abou^f lb 
pages of explanation and problems to be used in instruction; the 
second, in 1975-9, developed about 250 modules, each of about 2b 
pages, covering most Ch,E. core courses. 

Over the next three years, the present project will write or 
completely revise about 500 modules, fK in the preceding' computer 
programs, give mini^study guides and explanations for 2/000 topics 
in computer-retrievable form, test the system in about 12 industrial 
and ^university programs and provide for electronic distribution of 
the results. During the first year tof this project, there will be an 
open call for participation, task forc\s will be started, the computer 
lopic-guide file will be started,' the electronic distribution system will 
be set up in initial iorm, materials f rom the preceding project will be 
field-tested in a school and an industrial program, and new authors 
will be recruited. 



AMOUNT: ^334,884 ' AWARD NUMBER: SED/9-13021 

AWARDED: 10-01-79 \ 

TERMINATES: 09-30-83 

PROGRAM: Development ir^ 
Science Ediicalion 



DISCIPLINE; 
TARGET AUDIENCE: 
DESCRIPTORS: 



Chemical Engineering; 
Engineering Education 

Undergraduates; Graduate Students; Con- 
tinuing Education Students 
Engineering Education; Computer Assisted 
Instruction ; Continuous Progress Plan ; Cur- 
riculum Design; Instructional Material^; Com- 
puter Programs; Chemical Engineering 
Curriculum 



^Cumulative amount. Fiscal Year 3981 award: $36,384 



1(K) Section n 




An Intelligent Videodisc System: Evaluation in Developmental 
Biology 



C. victor Bunderson 

WICAT, Inc. • / 

1160 South State Street ^' 
Suite 10 
• Orem, UT 84057 

This project is designed to develop and evaluate a flexible, 
inlelMgenl videodisc system using low-cost components chosen to be 
center-stream in the next five years. Text and graphics of flexible 
format can be generated by the computer and mixed with color 
videodisc pictures* Medium resolution computer graphics will be 
presented on a separate black and white^monitor:. 

The course materials will support instruction iri developmental 
biology in universities, collegesy and high schools. The basic lesson 
material is suitable for all three levj^ls* The basic disc is now avaiP 
able and ideally suited for addition of intelligent enhancements. 

The basic concepts will be elaborated in the laboratory with tlie 
videodtsc providing colorful overviews of each lab session/ easy 
access to a file of reference materials, drill and practice in basic 
skills, a lab tutorial, and two lab simulation packages for complex, 
costly experiments. 

The evaluation is unique because the ^existing manual disc can 
be used as a control to assess the- added v^ue of the intelligent 
enhancements. The extent to which 'community college students are 
drawn into the content of th\e advanced simulations will be evaluated. 
A detailed cost analysis of courseware develo^ent and hardware 
cost projections will be produced. 



AMOUNT: 
— -f-^AWARDED: 

T ERMINATES: 



$424,598* 

04-01-79 

03-3T-82 



AWARD NUMBER: SED79-00/94 



PROGRAM: Development in 
Science Education i, 



CJISCIPLINE: 
TARGET AUDIENCE: 
DESCRIPTORS: 
/ 



/ 



Biology, General/Life and Medical Sciences 
Grades 9-12; Undergradu Jfes . 
Computer .Assisted fnstr^ction; Biology^ Science 
1 nstruction ; Video Equipment * Videodisc 
Recordings; Material Development; Hig%^School 
Students; Two Year College Students; Univer- 
sities; Computer Graphics 

♦Cumulative amount. Fiscal Year 1981 award, funded in part by th)k 
Research in Science Education (RISE) Program: $37,627. 



Q I I ^ ^ Section II 101 



ERIC ' ' -^"^^ 



Computer Literacy Guides for Elementary ai)d Junior High 
Sichools . 



Beverly Hunter ' ' ^ 

Human Resources Research "Organization - 
300 North Washington Street 
Alexandria, VA 2^314 : « ' 

Thi's ' project will produce a Curriculum kit which will enable 
schools to infuse .computer- related skills ' and knowledge into the 
traditional curriculum of elementary and junior high school science, 
social studies, and mathematics. , - ^ 

• This supplement will '.suppprt the plirchases of the three most 
popular microcomrputers^ u§ed ip schools. Th^ project staff wifl use 
the computer^ to test already-available materials. High-qualify mate- 
rials wil'l be re^fefre^A>r included ih the kit. 

When the . proje(5X'* was' originally suppor^<ted , kits were to be pro- 
-dxrced^* th at d id-^at — req^tre— the use o f--thre^txmFnj^ter-; — Howev er^ 



recejgt trends. have ind^ca1;'bd that a large number of schools will have 
access to compKJtin'g by'the mid-1980s. 

The -project feels that , references 'to good materials will imp'roye 
the usefulness of the Kits. -Montgamery- County, Maryland, schools 
-will try oi^thQ oa^kage in the classroom; monitored field tests will 
be Goq^d^cted in two dissimilar school districts; the package 'will be 
disseminated , through 'professional sppieties- and will be offered for 
commercial" publyication . 



AMOUNT:' . $226,455*. 
AWARDED: 04-15-80 
TE^RMt NATES: Oa-30-83 



DISCIPLINE: 

TARGET AUDI^NCf: 
DESCRIPTORS: 



AWARD NUMBER: SED79-23684 



PROGRAM: . Development in 
Science Education 



SoftVN^^re Systems/Computer Science ; 
Science Education ^ 
trades' K-8 ^ " * 

Social Studies; fristruttional Materials; 
Curriculum ^Development; Computer Oriented 
Programs; Microcomputers; Junior High Schools 
Mathematics Instruction; Elementary School Cur 
riculum; Secondary School\ Curriculum; Science 
Instruction A 



*6trmulative amount. Fiscal Year 19,31 award: . $9,700: 



^ ■ ■ 
102 Section n : ^ 



Scientific Iiislru mentation Information Network and Curricula 
(Project sung/ ^ . 



Frank A. Settle* 

Virginia Military Institute - ^ ^ • 

Lexington, VA 24450 

The aims of this project are, first, to survey thj^e status and 
needs of^colleges. and industrial technologists for instructional mate- 
rials and information on new scientific ins^uments, and second, to 
provide the needed material's via a national network of instrument 
users and developers. ^ 

During a first phase of three years, sample materials will be 
developed on four types (of instruments and their uses in laboratories 
and industry; these will be field.- tested and j^evised in college class- 
rooms ^nd in cdnt^inuing education. The choices of typ^s of instru- 
ments and kinds of materials will be based on a detailed study of 
cuz^r^ent needs and best practice in the area. The materials will^ 
TncTSde^ discussions of 'each generic type of instrument and how to^^ 
matnematically model ./the: performance of example devices; case 
studies of leading applications (e.g., process control) including the 
formulation of economic moidels of cost and usage factors; reviews of 
the scientific topics involved with an annotated bibliography, physi- 
cal pr(5"perty data, or computer programs for the models; and in* 
struction on how to combine th^ above mathematical models into a 
measurement strategy. Much of this informatk)n will be in a 
•telephone-accessible computer data base for r^emote retrieval and 
updatimg-'." 

Tne present project is limited to an exploratory development 
phase. ^ / ■ ,7" ' ^ 



AMOUNT: - $183,152* 

AWARDED: 01-01-80 
TERMINATES: 12-31^83 

s 



A\V^RD NUMBEF^: SED79-19780' 



PROGRAM: Development in 
Science Education 



DISCIPLI^NE: Computer Systems Design/Computer Science 

TARGET-AUDIENCE: Undergraduates * ^ 

DESCRIPTORS: / Instrumentation; Instructional Materials; *h 
• . Material Development; Information Network^: 
Computer Assisted Instruction; Educational^^ 
Technology; Chemical Analysis; Technology ^ 
Transfer 

*Cumu1ative amount. Fiscal YearNl981 award: $23,452. 



^ . Section II 103 

ERIC ^ 



Computer- Aided Design and Manufacturing Consortium for 
Engineering Education 



John E. Gibson , ■ * • / 

University of Virginia 

School bf Engineering and Applied Science ' ^ • • . 

Charlottesville, VA 22901 _ 

The goals of this project'^^ij^e: (1) to ^develop rnstructional 
materials, case stus^ies, and conrtputer programming necessary to 
introduce computer-aided desigrf^'and manufacturing (CAD/CAIV^) into 
undergratfua,te and graduate curricula of all the major engineering 
disciplines and into continuing education for engineers and applied 
scientists; '(2) to explore a system for evaluating, training, and 
rewarding faculty for the production of e^ducational materials which 
will function in ways similar to the current system of rewarding their 
contributions to research; and;(3) to set up a consortium of colleges 
and industry to continue the project. 

The project is planned fpr-ttiTe§ stages: — h-M:his first 30 mofHh- 

stage-, there will be exploratory development of: (1) 250 instruc- 
tional modules (each with computer programs, narrative, instructors' 
guides, etc.) and case studies; (2) a curriculum guide which relates 
an exhaustive listing of engineering concepts currently taught to the 
most productive engineering practice; (3) an initial consortium of 
about 20 engineering schools, which, with several industrial members, 
will, form the basis bf a nonprofit, independent corporation eventually 
to include all interested schools and firms; and (4) procedures for 
design, evaluation , aod dissemination of the materials needed for 
consortium operations. 

The project's initial emphasii in content will be on CAD, and it 
will collaborate with the national ^ curt.jculum development project in 
CAM based at Purdue. During the^first year, the key task^ will be 
the funding of the consortium. 'V,. 

AMOUNT: $305,925 AWARD NUMBER: SED80-19647 

AWARDED: 10-15-80 

TERMINATES: 09-30-82 < 



PROQRAM: Development in 
Science Educatibn 



DISCIPLINE: 
TARGET AUDIENCE: , 
DESCRIPTORS: 



Engineering Education ^ 
Undergraduates; Graduates 
Computer Assisted Instruction; Instructional 
Materials; Engineering Education; Educational 
Technology; Computer Oriented Programs; Cur 
riculum Development; Consortia; Instructional 
Technology; Computer Programs; CAD/CAM 
(Computer -Aided Design/Computer- Aided 
Manufacturing) 



104 Section II 



Mathematics in Biology: Computer-Controllecl Videodisc 
Materials for Women and Minorities (High School and 
Undergraduate Level) 



James M . Laffey 

University of Washington ^ 'W^ 

Education Assessment Center 
4535 Schmitz-Hall PB-30 
Seattle, WA 98105 

This project will teach mathematics within the context of bi|)logy 
to women and minority students who are interested in careers in the 
life and health sciences. The project will use .an intelligent 
(computer -control led ) videodisc system and the material w'" suit- 
able for use in high school, community college Q_r univer^slty^environ- 
ments. Four modules will be developed* on the' topics of propt>rtional 
reasoning, measurement and notation, functions and their represen- 

-ta-tten-^ — and — sampHf^g-^ The — resii-l-ts— w-i+l be r o p oK-ed — \^ — the a p ^^^^o^ 

priate journals. Presentations will be made at national meetings and 
the videodisc will be available, on a cost-recovery basis, from the 
University of Washington. 

AMOUNT: $117,400 AWARD NUMBER: SED80-24346 

AWARDED: 07-15-81 



TERMINATES: 



12-31-83 



PROGRAM: Development \i\ 
Science Education 



biSCIPLlNE: 
TARGET AUDIENCE 
DESCRIPTORS: 



Mathematics Education 
Females ; Minorities 

Computer^ Assisted Instruction; Mathematics 
Instruction; Computer Programs; Biology; 
Material Development; Microcomputers ; 
Secondary School Mathematics; Videodisc 
Recordings; Mathematics Anxiety; Women's 
Education ; Software; Females 



Section H 105 



1 



Preparation for Undergraduate Physical Sciences Through 
Concept-Based Modules 



Lillian C. Mc:Dermott 
University of Washington 

Department of Physics, FM 15 ' 
Seattle, WA 98195 t 

» * 

The purpose of ^thj,s project is to develop physical science cur- 
riculum materials to prepare academically disadvantaged under- 
graduate students for mainstream college science courses. The 
products will be two modules on the topics of (1) electricity and 
magnetism and (2) the atomic-molecular model of matter, each con- 
sisting of a student manual and an accompanying instructor's guide. 
These two modules, together with the four pf'oduced under a current 
grant* (Properties of Matter, Kinematics, Heat and Temperature, and 

Models of the Heaven s) will constitute a s et of in st ructional mate- 

rials for use in undergraduate physics, chemistry, or other physical 
science departments. ' • ; 

The curriculum is laboratory-centered. It is organized into 
modules of related subject matter with topics chosen from the group 
of very basic concepts that are common to all the sciences. The 
modules are designed to provide flexibility fgr the instructor in 
choice of subject matter, in sequencing of topics, and in length of 
courses. Altogether there will be enough curricuLum^ for two years 
of academic work from which instructors can select materials for part 
of a course, an entire course', or a sequence of courses. The range 
of topics makes it possible to meet special student needs and institu- 
tional requirements . 

Development of the curriculum will be guided by an empirical 
assessment of the kind of preparation which academically dis- 
advantaged students need.' This assessment is based on an ongoihg 
investigation being conducted in conjunction with a special" prepara- 
tory program which has been offered at the University of Washington 
for the past five years for minority students. 

AMOUNT: $101,390 AWARD NUMBER: SED81-16017 

AWARDED: 12-01-81 

TERMINATES: 08-31-83 ^ 

. .PROGRAM: Developmen't in 

Science Education 

DISCIPLINE: Education; Physical Sciences ^ 

TARGET AUDIENCE: Undergraduates; Academically Disadvantaged 
.DESCRIPTORS: Physical Sciences ;' Atomk^-Slnri^ture ; Electricity; 

\ Learning Moduiek; MaU;^; Material *Develc^men t; 

Astronomy; Heat; T^rnperature; I Instructional 

Materials; Chemistry; Concept FbcmaiJon; 

Physics; Disadvantaged Youth; LabWa^ries; 

Curriculum Development; College Stv^j^^ts; 

Minority Groups; Magnetism; Atomic Molecular 
, Model .;v 

106 Section II ' 

i / , 



A High School Course Integrating Statistics and Computer 
Programiiiing 



Walter R. Kas -enschmidt 

Racine Unified School District ^ . 

J. I. Case High School 
ZZZO^Northwestern Avenue 
Racine, Wl 53404 

The goal of this project is to design, conduct, and evaluate a 
high school course which integrates non -d^lculus statistics with com- 
puter programming. The product will be an instructor's course 
guide with/ associated student materials, (e.g., programming exer- 
cises,' statistical problems to be solved with the computer). The 
computer . will be used for three purposes: (1) to teach programming 
in the'BASIC language; (2) to serve as a sophisticated computational 
tool for statistical calculaticUp; and (3) to display commercial statis- 
„tfG^1 — p^ rogr am-s— -w-M ^ si muj-a4e--ex4^c-lpaanls — L oo costly or t _QQ_^JnrLe_-:^ 
consuming to be conducted by high school students. As students^ 
progress through the course, they will gradually build a statistics' 
package which can be. used at the end of the course to analyze a 
practical problem requiring statistical treatment. 

Potential' outcomes of the course are projected as follows: (a) 
by wr'iting and inteV^acting with their own computer programs, stu- 
dents will become' more knowledgeable" of computer capabilities and 
limitations; J (b; through the teaching of computer programming the 
students' problem-solving capabilities will be heightened by careful 
analysis of a problem and the steps required to complete it success- 
fully; (c) by selection of statistical problems for computer program- 
ming, a more thorough- understanding of the statistical concepts and 
formulas will be gained. Students will use self-designed computer 
programs to do involved calculations which, done manually, would 
require inordinately large amounts;^ of time. Students thus will be 
able to spend-more time interpreting the results of their calculations. 



AMOUNT: 

AWARDED; 

TERMINATES: 



$31 ,623* 
07-15-81 
12-31-82 



AWARD NUMBER: SED80-?4212 



/ 



PROGRAM: Development In 
Science Education 



DISCIPLINE: 



TARGET AUDIENCE: 
DESCRIPTORS: 



Mathematics Education; Software Systems/ 
Computer Science 
Grades 9-12 

Computer Programs; Statistics; Mathematics 
Instruction; Problem Solving; High School 
Students; Computer Science Education; 
Computer Assisted Instruction 



* Funded in part by the National Institute of Education. 



Section 1f 107 




Research to Promote Science Learning Among Blind Students in 
Colleges and Universities 

\ 

Morris Sica 

California ^tate University/Fullerton 

Division of Teacher Edufcation ^ ' - . 

Fullerlon, CA 92634 

The intent of this project is to ascertain factors which help and 
factors which hinder blind students' progress in science at the col- 
lege level. It will proceed in two phases: In Phase 1/ five blind 
persons will' be trained to conduct interviews of 90 blind students in 
California colleges. These interviewers will have had some experi- 
ence in science. Critical incidents that blind students describe as 
positive will be described and probed to determine the attributes of 
instruction judged to be helpful to learning and those which hindered 
learning. Science instructors who have f^ad blind students in their 
science classes alsp will be interviewed with a similar objective; 
namely, V to discover the attributes of successful and unsuccessful' 
strategies. A principal consultant to the project is a biology 
teacher who is blind. A content analysis of the Critical ificidents 
provided by both students and .teachers will be the basis for iden- 
tifying characteristics of successful and less successful conditions 
for science learning by blind students. One - product of this 
research will be a report that identifies the main factors that need 
to be considered In teaching science to the blind. Some better 
understanding of how blind students acquire science concepts is 
expected to emerge. A 'set of questions to be investigated under 
more controlled circumstances will be another product of , the study . 
If the results indicate that the proposed methodology is an effective 
way to do the research/ a more e^!?tensive, study may be proposed. 



AMOUNT: 

AWARDED: 

TERMINATES: 



$51,278* 
01-15-80 
05-31-82 



AWARD NUMBER: SED79-20597 



PROGRAM: Research in Science 
Education / 



DISCIPLINE: 
TARGET AUDIENCE: 
DESCRIPTORS: 



Muttidisciplinary Sciences 
Handicapped; Undergraduates 
Blindness; Disabilities; Cognitive Processes; 
Scientific Concepts; Scientific Literacy; 
Learning Problems-; Handicapped; Instructional 
Improvement; Interviews; Evaluation Methods; 
Blind College Students; Blind Post-Secondary 
School Students; Visual Impairments 



^Cumulative amount. 



Fiscal Year 1981 award: $20,596. 



108 Section I[ 




Mathematical Reasoning Improvement Study (MRIS) 



Robert Karplus 

University of California/Berkeley 
Lawrence Hall of Science 
Berkeley, CA 94720 

Mathematical reasonirtg of early adolescenXs is an )n1(£^Crtant area 
'for research because (1 )« reasoning is an essential but under- 
'emphasized aspect of mathematics learning, (2) early adolescence is a 
key period in which to sti,,mulate continuing interest in mathematics 
and its applications to science and to everyday life, and (3) diffi- 
culties in mathemaj:ics become an /almost insurmountable barrier pre- 
venting many women and minority students from entering careers in 
science, mathematics, and engineering. This project will design 
mathematical reasoning tasks and administer them to students 
between 12 and 16 years of age. , The purpose of the research is to 
describe the reasoning used by the students and to identify factors 
that enhance or inhibit performance, especially factory with differ- 
ential effects on subpopulations with differing characteristics, such 
as women or minority ^groups . Furthermore, theorp/ect will ^devise 
minimal training procedures to determine wheYier^^fiy subj-ect's per- 
formance ca?\be improved with very si i^Kt effort. The findings will 
be disseminate^^ to other researchers and classroom teachers through 
professional meetings and appropriate journals. 



AMOUNT: $198,270 
AWARDED: 09-01-81 
TERMINATES: 02-29-84 



DISCIF^LINE: 
TARGET AUDIENCE: 
DESCRIPTORS: 



AWARD NUMBER: SED81 -09271 



PROGRAM: Research in Science 
Education 



Mathematics Education 
Grades 7-11 

Mathematical Reasoning; Quantitative Tests; 
Training Methods; Mathematics Instruction; 
Adojescents; Minority Groups; Cognitive 
Processes; Skill Analysis; Reasoning Tasks 




1 lb 



Section II 109 



Acquisition of Science Literacy In- and Out-of-Sch6ol: Emphasis 
on Sex-DifTerences 



Marcia C. Linn 

University of California/Berkeley % , 

Lawrence Hall of Science" 
M-11 Wheeler Hall 
Berkeley/ CA 94720 

li^\s project examines the ways in which male and female ' 
adolescents acquire science literacy in out-of-school environmer^s . . 
primarily in the Lawrence Hall of^Science. It aims to elucidate the 
underlying reasons for the well -established differences in science 
literacy among males and females. The project included nine studies 
to assess (1) how individuals respond to failure, (2) how male and 
female adolescents respond to opportunities to acC!|uire science or 
math, (3) how males and females respond to in-school and out-of- 
school learning environments, (4) how' peers and families influence 
learning by adolescents, (5) what attitudes might predispose adotes- 
cents to learn science and- mathematics, and (6) how aptitudes in- 
fluence the acquisition of science literacy. 

The two-year project involves about 700 6th and 8th graders 
drawn from 28 different classes in the Bay Area, with approximately 
equal representation from (1) suburban, (2) urban affluent, and (3) 
urban low-income schools. Data to be collected include observation 
in naturalistic and controlled conditions, attitude surveys, aptitude 
tests, performance on Piagetian tosks, and assessments of content 
knowfedge. Analyses will include various multivariate techniques for 
research audiences and simpler chart and graph summaries for audi- 
ences of teachers and curriculum developers. 



AMOUNT: $199,790 
AWARDED: . 08-01-81 
TERMINATES: 01-31-84 



AWARD NUMBER: SED81-12G3.1 



PROGRAM: Research in Science 
Education 



DISCIPLINE: Science Literacy/Education 

TARGET AUDIENCE: Grade 6, 8 

DESCRIPTOR^: Scientific Literacy; Adolescents; Sex Differences; 

Sex Bias; Scientific Attitudes; Scientific Con- 
cepts; Mathematics Anxiety; Cognitive Measure- 
ment; Aptitude Tests; Out of School Environments 



I 10 Section II * ^ - 



Dynamic Reading from Computer Screens — 



Learner Control 



Alfred M. Bork 
University of California/Irvine 
Department of Physics 
Irvine, CA 92717 

Science students are reading scientific text from a computer 
screen to an increasing extent, but tittle research is available to 
guide the design of such visual text output. .This project wilTinyes- 
tigate the effects on learning and retention of scientific concepts 
that come from (1) varying the RATE at which text appears on the 
screen (including the option to start and stop text output), and (2) 
using NATURAL PHRASING, i.e. breaking the text into short seg- 
ments, with natural phrase breaks similar to pauses in spoken 
idpguage, and presenting these segments both as variations in^ timing 
and format. The project will examine particularly the influence of 
user control of text output, creating a new kind of DVN^AMIC 
READING. The ex pe rlmenl w i It be ' cond ucle^ 

biology students within the context of computer based courses in 
pliysics and biology. 



.AMOUNT: 
AWARDED: 
TERMINATE 



$12S,925 
08-01-81 
S: 04-30-83 



AWARD NUMBER: SED«1-12378 



PROGRAM: Research in Science 
Education 



DISCIPLINE: 
TARGET AUDIENCE 
DtSCRI^^ TORS: 



Biology, General/Life Sciences & Physics, General 
Undergraduates 

Computer Assisted Instructioo; Textbook 
Research; Reading Research; .Biology; Science 
Instruction; Physics; College Students; . 
Scientific Concepts; Retention (Psychology)"; 
Dynamic Reading; Readability 



1 Jo 
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Individual and Group Behavior in Computer-Based Learning of 
Scientiflc Reasoning 



Alfred Bork 

University of California/Irvine 
Deparlment of Physics 
Irvine, CA 92717 

This project describes an investigation of learning from com- 
puter-based activities in science and mathematics. Although it is 
generally assumed that computer-based learning materials are used 
by a single iadividual, in actual practice they are often used by 
several individuals at the same terminal- This mode of usage may 
turn out to be both cost effective and (5edagogically superior for 
science education. A two pronged research strategy wfll be used 
involving individual interviews and systematic group observations to 
investigate the effects of group interaction on learning of scientific 
t Jsi ng va r!0Crs""W0up~~5 iz^^ 



reasoning , 



/a riocrs""" group" 

(adults, and young adolescents), this project will examine "several 
aspects of scientific reasoning skills includin.g problem solving,- 
formal ^ reasoning, and reasoning with hypotheses, rnferences and 
scientific models. The project will have two phases: a pilot study 
in which interview techniques and observational methods will be. 
developed, and a formal study in which measurements of reasoning 
ability will be made. Data from the formal study will be analyzed to 
determine how group size and age level affect learning of scientific 
reasoning. Educational computer-based materials already available 
from several outside sources as well r»s from the Educational Tech- 
nology Center at Irvipe will be used. 



AMOUNT: $116,739- 
AWARDED: 09*15-81 
T ERMI NATES: 08-31-83 



DISCIPLINE: 

TARGET AUDIENCE: 
DESCRIPTORS: 



AWARD NUMBER: SED8l'-12633 



PROGRAM: Research in Science 
Education 



Scierrce Education ; 
Mathematics Education 
Adults; Grades 7-9 

Computer Assisted Instruction; Material Devel- 
opment; Interviews; Mathematics Instruction; 
Problem Solving; Small Group Instruction; 
Instructional Innovation; Cognitive Processes;* 
Observation; Scientific Methodology; Scientific 
Concepts; Science Instruction; Adolescent?; 
Scientific Reasoning 
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Development of Estimation Skills in Mathematics Using Computer 
Games 

* 

■ - t 

James A . Levin ^ " 
University of California/San Diego 
Center for Human Information Processing 
La Jolla, CA 92093 ^ 

This research project seeks to study the develo'pment of . 
mathematical estimation skills within a computer-game environment. 
The research will teach and assess estimation skills using computer 
games and will investigate the effectiveness of transfer of the 
developed skills to mathematical problem solving outside of t'he^.com- 
puter context. 

The goal is to develop-an explicit cognitive theory of estimation 
processes and learning and a pedagogical theory of instruction in 
estimation usincf microcomputers in, the clas^roc^,^ The target 
poptrlHtion is etementHT^-^choDt'x^htldrenr gr^es^^^^ to fq/jr. 

' The results of these studies will provide iriformation about the 
usefulness of microcomputers for teaching estimation skills as well 
as new insights into mathematical learning difficulties among children. 

AMOUNT: ^. $95,314 a AWARD NUMBER: SED81-12645 

AWARDED: 09-01-81 \ 

TERMINATES: 02-28-83 | 

J PROGRAM: Research in Science 

Education 

DISCIPLINE: , Mathematics Education / ^ 

TARGET AUDIENCE: Grades 1-4 

DESCRIPTORS: Instructional Materials; Mathematics Instruction; 

Computer Assisted Instruction; Educational 
Games; Cognitive' Objectives; Skill Development; 
Material Development; - Microcomputers; Problem 
Solving; Elementary School Students; Learning 
Theories; Estimation Skills 



^ Section [[ 113 



Problem-Solving Processes of Upper Elementary and Junior High 
School Mathematics Students 

Nicholas A. Branca *^ 
San Diego State UnTversity 
Department of Mathematical*;^ciences 

San Diego, CA, 92182 " ^ ' 

- The project is a longitudinal (3-year) study of the nature and 
develc/pment of mathematical problem-solving processes of upper ele- 
menta^y and junior high school students. Tjie investigation attempts 
t6 determine the effects of a long-term instructional program on 5th, 
6th, and Zth grade students^ ability to solve mathematics problems. 
The methodoJogy used is that of a teaching experiment--a research 
f,orm popularized by Soviet researchers in which 'qualitative data are 
collected in interview settings and protocols are recorded. - 

The results % the study will include quantitative and descrip- 
tive longitudinal data. Protocols and anal;/ses of students' responses 
are being developed for problems which have been used previously 
by American and Soviet researchers and also for problems which are 
specific to the curriculum. This data base will allow the formulation 
of research hypotheses to be tested in the future. 

-AMOUNT: $186,890* AWARD NUMBER: SED79-19617 

AWARDED: 09-15-79 

TERMINATES: 02-28-83 . . ^ . 

PROGRAM: Research in Science 

Education . ^ 
DISCIPLINE: m Mathematics Eduqation' 

TARGET AUDIENCE: Grades 5-7 - ' , . . 

DESCRIPTORS: Problem Solving; Cognitive Development; Longi- 

tudinal Studies; Mathematics Education; Discussion 
(Teaching Technique); Hypothesis Testing; . 
Program Effectiveness; Adolescents; Protocols;, 
Soviet Union 

.♦Cumulative amount. Fiscal Year 1981 award: $63, ^^^0, 



/ > 
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i 



Synthesis of Research Related to Mathematics Problem-Solving 
Instruction 



Edward A. , Silver 

San Diego Slate University ^ 
Department of Mathematical Sciences 

San Diego, CA 92182 ; 

Th"^ project will survey and integrate research related to mathe- 
matics problem-halving instruction. The projectXgoals are encom; 
passed Hy^">hree questions. (1) What ^is the '^itate of the art" in 
research on ^t5;^thema^lcs problem-solving instruckion? (2) In what 
promising direcHons might resear»ch on mathemat^bs problem-solving 
Mnstructior^ proceed:' (3) What Mmplicalion does research on mathe- 
malics problem solving fiave for educational practice^ Project activi- 
ties will consist ibf: (1) a critical -analysis of research on mathematics 
problem-solving instruction; (2) a survey of the general problem- 
solving literature in cogniti ve^^iehce and mathematics education ;. and 
(3) an examination of current problem-solving pr^orams in mathe- 
matics and other quantitative domains. The interoKciptinary and 
comprehensive scope of the project is directed at the interface 
t>etween .cognitive science and mathematics education. The syrilheSis 
produced by the project should be of significant value to mathematics 
eifric^ation researchers^ cognitive scierUists interested Tn mathematical 
pro+ylem solvincj. and educational practitionexts--who .design or teach 
ftkithematic f, curriculum. ' ^ 

AMr)i)NI ^ $149,561 AWARD NliMB*fc R :^5;>E D80-19328 

AWARDED ▼ 00-01-81 



t I RMINA US n- 30-83 



PROGRAM: Research in Science 
Education 



C)^>(JPLINE: IVlathemati(;s, Problem Solving 

^ARt^tT AUDIENCE: Education Administrators; College Instructors; 

T^ach^rs 

DESCRIP rORb: fVlathematics lnstructior>; c:ognitive Processes; 

Problem Solving; Educational Research • 



i 



erIc] 
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The Synthesis of Evidence and Theoretical JSxplanations of the 
Underrepresentation of Women in Science ^ ' 



^tma E. Lantz / 
Ectectie Systems Research 
3451.'*East ySisbury 
Denver, CO 80210 



The project will synthesize and integrate past research on 'the 
causes of the underrepReseotation women in science and mathe- 
matical careers'. Specifically , .^the project will review various theories 
postulated to account for the relative absence of women in the 
sciences. A defiled analysis'of the existing literature pubinshed 
since 1950 will be conducted. Jhe analysis- will include research 
studies.^ and descriptions of programmatic interventions and evalua- 
tions- of their effectiveness. The studies will be synthesized via 
review, cross project compa.risons ^ box tallies, or meta-analysis 
techniques. The l^esults of the 1>iteVature synthesis will be organized 
according' to the position each theory represents. This synthesis 
will serve to" guide intervention efforts and to formulate future 
research questions. 



AMOUNT: 

AWARDED: 

TERMINATES: 



DISCIPLINE: 



$79,403 

04-01-81 

09-30-82 



AWARD. NUMBER: SED80-20854 

PRaCR^AM:' F^esearch in Science 
J Edueation 



TARGET AUDIENCE: 
DESCRIPTOFiS: " 



Science Education; ' • 

Mathematics Education 
Females 

Surveys; Evaluation Methods; Women's Educa- 
tion; Females; Mathematics Education; Science 
Education; Career Choice') Literature- Reviews; 
Role Theory; Synthesis of Research; Meta'- 

Analysis . 

.... y 
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123 



Misconceptions of Novice Computer Programmers 



Elliot Soloyi^ay 

Yale UhivefsFty ' ' 

Department of Computer Science • - , ' 

New Haven, CT 06520 

A major problem for the widespread us computers in educa- 
tion is the need for students to learn a language in >N/hich to 
express their intentions to the computer, i e. , they must' learn to 
program. This study will focus on the difficulties novice program- 
mers in college have with three fundamentaT programming concepts: 
name-value association, repetition, and conditionah^branching. Atten- 
tion will be given to those classes of programming problems which 
illustrate common plan types e.g . , accumulate a running total . 
Bugs in student programs wilT be identified and catalogued. 
Teaching strategies and language constructions will be suggested 
which 47iight remedy or avoid the difficulties. 

Three types of data will be analyzed: on-line protocols, con- 
current verbal reports from individual interviews, and group^ tests. 
On-line protocols ^will capture a copy of the student-computer inter- 
actions; this allows observation of novices as they perform a real, 
not an artificial',, task* 

Results from this research will aid educators in, the selection 
and instruction of cognitively appropriate languages for novices or 
casual users, and also aid the programming language designer in the 
development of languages and systems which ^e easier to learn and 
use. 



AMOUNT: $174,202- 

AWARDED: 08-01-81 

TERMINATES: 01-31-84 

c - 



AWARD NUMBER: SED81-12403 



PROGRAM: Research in Science 
Education 



DISCIPLINE: 
TARGET AUDIENCE: 
DESCRIPTbRS: 



Software Systems/Computer Systems 
ISndergraduates p v < 

^Programming; Computer Programs ; Programming 
Lahguages; Computer Assisted Instruction; 
Teaching Methods; Data Analysis; College 
Students; Cognitive Measurement; Loop' 
Constructs ; Programming Bugs ^ 
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124 



* Survey of Undergraduate Education in the Mathematical Sciences, 
1980-81 



.Truman A. -Botts 

Conference Board of the Mathematical Sciences 
1500 Massachusetts Avenue, NW, Suite 457-458 ^ 
'Washington, DC 20005 — 

This award provides support to the Conference Board of the. 
Mathematical ;Sciences (CBMS) to do- an in-depth survey and trend 
analysis of data on undergraduate education in. the mathematical 

^sciences in universities, in four-year, and in two-year colleges. 

The survey is being conducted for the academic year 1980-81 
and is the fourth in a series conducted by CBMS at five-year inter- 
vals since 1965-66. These studies have produced detailed trend 
information on such factors as course enrollments, programs, facili- 
ties, and characteristics of faculty. This information is of impor- 
tance primarily to departments and divisions of mathematical sciences 
in academic institutions, but also to individuals >nd industrial, 
governmental, and professional organizations concerned with the 

'mathematical sciences..- Like the earlier- CBMS studies, this survey 
is being carded out under the direction of a broadly representative 
survBy committed (eight persons), by an* executive secretary drawing 

'upon consultants who will provide -technical advice and assistance, 
and with staff support from CBMS, The survey data come primarily 
from responses to questionnaires sent to a statistically designed 
sample of .departments in the mathematical sciences. After reduc-' 
tion andvanalysis of these data, the results will be published in ^ 
report whfch will be publicized through announcements, articles and 
p^nel discussions at professional meetings. 



AMOUNT: $59,800* 
AWARDED: 12-01-79 
TERMINATES: 11-30-82 



AWARD NUMBER: SED79-19946 



PROGRAM: Research in Science 
Education 



DISCIPLINE: 
TARGET AUDIENCE: 
DESCRIPTORS:- ^ 



Mathematics, General/Mathematical Sciences; 
Mathematics Education 

Undergraduates; Graduate Students;, Two- Year 
College Students ' 

Undergra'duate Study; College Mathematics; 
^ Mathematics Instruction; Trend Analysis; School 
Surveys; Colleges; Two Year Colleges; C)3ta 
Analysis; State-of-the-Art Reviews; Universities; 
Conference Board of the Mathematical Sciences; 
CBMS; Four Year Colleges 



*Cumulative amount. Fiscal Year 1981 award: $7,000. 



ERIC 
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ho 



Conceptual Systems and Decisionmaking in Teaching 
Mathematics 



Thomas J. Cooney * 
, University of Georgia ' . 

Department of Mathematics Education ' . - . 

105* Aderhold Hall i 
Athens, GA 30602 ^ 

This project involves the development and application' of a 
scheme for describing teachers' conceptual systems, and a descrip- 
tion of how those systems relate to instructional decisions in the 
teaching of mathematics. The analysis of conceptual systems- will 
focus on three aspects of teachers' belief systems: what they believe 
to be mathematics; what they believe to be purposes for teaching 
mathematics; and what theories, either implicit or explicit, they 
have for explaining how mathematics is learned and taught. The 
relationship between conceptual systems and instructional decisions 
(such as choice of content, selection of pedagogical approach, and 
degree of emphasis given to various levels of mathematical knowledge) 
wiji be investigated. Data will be gathered using interview^ with 
teachers and case study methods. Results will be disseminated 
through presentations at professional meetings and publication in 
appropriate journals: 



AMOUNT: . 

AWARDER: 

TERMINATES: 



$150,663 > 
07-15-81 ^ 
12-31-83 



AWARD NUMBER: S&D81-12635 



PROGRAM: Research in Science 
Education 



DISCIPLINE: 
TARGET AUDIENCE: 
DESCRIPTORS: 



Mathematics Education 
Teachers 

Mathematics Instruction; Decision Makiag Skills; 
Learning Theories; Interviews; Case sYudies; 
Teacher Attitudes; Teachers' Conceptual Systems 



ERIC 

hiiiiffliiinrfTuaaiia 



12 
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Construct Analysis, Manipulative Aids, Representational Systems, 
and the Xearning of Rational Numbers 



lyierlyn _J. Behr ' _ . * i 

Northern Illinois University 
Department of Mathematics Education 
DeKalb, IL 60115 j 

The proposed project will continue and extend the work in pro- 
gress under NSF grant No. SED79-20591 (The Role of Manipulative . 
Aids in the Learning of Rational Numbers). Through further devel- 
opment of new or refinement of. existing prototypical instructional 
materials, the project will seek further substantiation of cognitive 
structures needed ^nd developed by children in learning rational 
number concepts'. Work will be extended to a longitudinal study 
involving classroom-size groups of children, ^to the investigation of 
the role of the oral mode in facilitating mathematical symbol learning 
and the role ,of manipulati ves in facilitating program solving, and to 
the effectiveness of basing the development* of the rational numbe,r 
concept on iteration of unit fractions. 



AMOUNT: $150,000 7\WARD NUMBER: SED81-12643 

AWARDEb: 07-01-81 

TERMINATES: 02-29-84 . 

PROGRAM: Research in Science 
Education 

DISCIPLINE: ' Mathematics 'Education 

TARGET AUDIENCE: Grades 2-8 

DESCRIPTORS: Problem Solving; Elementary School Mathematics; 

Mathematics I nstruction ; Number Concepts; . 
Intermediate Grades; Instructional Materials; 
Manipulative Materials; Longitudinal Studies; 
Rational Numbers; Construct Analysis; Unit 
Fraction Approach 



12, 
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A Critical Examination of Factors Associated with Public 
Attentiveness to Science 

Jon D. Miller 

Northern Illinois University 
The Graduate School 

DeKalb, IL 60115 , 

This project will conduct a critical examination of a newly de- 
fined measure of public attentiveness to scfence and of the utility 
of this measure as an indicator of the state of the U.S. public^s 
understanding of science. The attentiveness to science measure is 
a compQsite index that includes (1) interest, (2) knowledge, and (3) 
regular information consumption components. Tne development of 
science attentiveness and its relation to a number of critical 
individual and societal factors were the focus of the 1978 National 
Public Affairs Study (NPAS), a cross-sectional jstudy of U.S. high 
school and college youth, that resulted in the book. Citizenship in 
an Age of Science. 

With the assistance of a ^.distinguished National Advisory Com- 
mittee, the project staff wilt conduct a thorough review of the atten- 
tiveness construct'' and several related factors, using the 1978 NPAS 
data set and such other large national data sets as are appropriate. 
The project will identify the major theories and models of socializa- 
tion and attitude development, will derive testable hypotheses of 
scidnce attentiveness, and will synthesize the growing research 
literature on longitudinal measures , that are prerequisite to a design 
of a national study. 



AMOUNT: $122,393 
AWARDED: ' 08-01-81 
TERMINATES: '07-31-83 



AWARD NUMBER: SED80-18947 

PROGRAM: Research in Science 
Education 



DISCIPLINE: ^ Science Literacy/Education 

TARGET AUDIENCE: Grades 11-12; Young Adults 
DESCRIPTORS: Scientific Literacy ; Attitude Measures; 

Longitudinal Studies; Young Adults; Sex 
Differences; High School Students; Science 
Attentiveness; Adults; Secondary Analysis; 
Sociological Factors; Individual Factors 



Rir 
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Format Variables and Learner Characteristics in Mathematical 
Problem Solving 

Larry Sowder ' 
Northern Illinois University 
Department of Mathematical Sciences 

DeKalb, IL 60115 ' ' 

The project will examine the mathematical ^problem-solving per- 
formance of normal and learning disabled students. Mathematical 
story • problems , some involving multiple calculations and/or ex- 
traneous data, will be used, with presentation format a major vari- 
able. Two areas will be explored over a two-year period: 

1. Is there a i:ross-sectional , longitudinal pattern over grades 
3-8' in the relative performance of girls and' boys on prob- 
lems in- two formats — verbal and drawn? Do cognitive 
variables such as field dependence-independence and 
spatial visualization bear a differential relationship to per- 
formance in the two formats? ^ 

2. How is the performance affected by including motion In a 
drawn version, as opposed to using a static drawing or a 
verbal form? 



The results would have special pertinence to the preparation of 
curriculum materials and to the use of certain learner characteristics 
in planning instruction and further research. Findings will be dis- 
seminated through appropriate joujjnals and professional meetings. 



AMOUNT: 

AWARDED: 

TERMINATES: 



$196,121 
06-15-81 
01-31-84 



AWARD NUMBER: SED81-08134 



PROGRAM: Research, in Science 
Education 



DISCIPLINE: 
TARGET AUDIENCE: 
DESCRIPTORS: 



Mathematics Education 
Grades 3-8 

Problem Solving; Mathematics Instruction; Long 
tudinal Studies; Cognitive Measurement; Cur- 
riculum Development; Cross Sectional Studies; 
Elementary School Mathematics; Aptitudes; 
Learning Disabled 
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An Investigation of Instructional Strategies to Enhance Meaningful 
Learning in Biology 

Jane Butler Kahle 

Purdue University ^ . 

Chemistry Building 
West Lafayette, IN 47901 

The purpose of this project is to study learning aids relative to 
the formation and retention of concepts. The subjects will be urban, 
black students in ninth grade biology/life science classes . The 
learning aids, concept mapping and Gowin's epistemological "V", have 
been studied by a research group at Cornell University. Concept 
mapping is an activity by which relationships between concepts 
introduced in an instructional unit and concepts previously estab- 
lished are illustrated. Gowin's ^'V^' is a learning tool which facili- 
tates the identification of relationships between observations made 
during laboratory activities and corresponding conceptual systems . 
This project will extenct the Cornell study to an alternate group of 
subjects. A close working relationship has been established with the 
cooperating school system, whose inservice teachers previously have 
developed- the rnstructional materials to be utilized. The importance 
of this project is twofold. First, it will address problems of the 
meaningful learning of concepts by carefully integrating successful 
concept formation strategies into instructional materials; and secbnd, 
it will increase science achievement in a sample of students which 
nationally falls below the mean on science achievement. 

$75,366 AWARD NUMBER: SED80-19477 

04-15-81 
03-31-83 

PROGRAM: Research in Science 
Education 

DISCIPLINE:^ Biology, General/Life Sciences; Education 

TARGET AUDIENCE: Grade 9; Minorities 

DESCRIPTORS: Learning; Cognitive Processes; Education; 

Learning Processes ; Concept Formation ; Educa- 
tional Media; instructional Materials; Biology; 
Learning Aids; Concept Mapping ; Gowin's *^V" 



AMOUNT: 

AWARDED: 

TERMINATES: 



ERIC 



Section n 123 



Children's Understanding of Decimal Numbers 

James Hiebert - 
Diana Wearne 
University of Kentucky 

Department of Curriculum and Instruction 
105 Kinkead Hall ' 
Lexington, KY 40506 

This project Investigates elementary and junior high school 
students' understanding of decimals. The study will document 
the students' proficiency in manipulating the symbols of the decimal 
system, map out the rule systems they develop to guide their mani- 
pulations, and describe the misconceptions of decimal numbers that 
underlie their algorithmic procedures. Students' concepts of deci~ 
mals. Cvill be related to their previous knowledge of place value con- 
cepts with whole numbers,; to the specific instruction on decimals 
that they receive, and to more basic cognitive 'skills that may 
Influence their ability to learn decimal concepts. 

Students in grades 3, 5, and 7 will be followed over a two-year^ 
period in order to trace the development of decimal concepts from 
when they are first introduced through the junior high school 'W^^rs . 
Written tests, standardized individual interviews, and flexible irv- 
depth interviews will be used to collect Information on studentsV 
understanding of decimals. Process analyses and error analyses will 
be used to uncover and describe the thought processes students use 
to deal with decimal problems, and textbook analyses and Interviews 
with teachers will provide information on the instructional strategies 
used to teach decimals.^ Results will be disseminated through appro- 
private journals and professional meetings. 

AMOUNT: $114,459 AWARD NUMBER: SED81-09731 

AWARDED: 06-01-81 
TERMINATES: 1V30-83 

PROGRAM; Research in Science 
Education 

Mathematics Education 
Grades 3, 5, 7 

Elementary School Mathematics; Decimal Frac- 
tions; Mathematics Instruction; Cognitive 
Measurement; Longitudinal Studies 



DISCIPLINE: 
TARGEJ AUDIENCE: 
DESCRIPTORS: 
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Role of the Family in the Promotion of Science Literacy 

John D. Balling ^ \ 

Chesapeake Research Consortium, Inc. 
1419 Forest Drive, Suite 207 
Annapolis, MD 21403 

This series of five studies will iTicrease understanding of th^ 
rote of the family in the promotion of science literacy. The first 
study examines families at" science-technology centers by surveying 
visitors^ backgrounds, attitudes, and motivations for visiting. The 
second study assesses the ability of a school-based supplementary 
science program to encourage families of different socio-economic 
backgrounds to participate in informal science, learning. The third 
study examines the psychological dimensions underlying informal 
science learninq experiences for families, using Q-sort methodology. 
The fourth stljdy is observational, collecting detailed data about 
social and educational interactions ^mong family members in two dif- 
ferent science learning environments. The fifth study will ^m'ea sure 
the degree to which a family orientation in science learning activities 
enhances participation, cognitive gayls, and changes in attitude in 
all participants. 



AMOUNT: $172,715 
AWARDED: 08-01-81 
TERMINATES: 01-31-84 



AWARD NUMBER: SED8I-12927 



PROGRANL; Research in Science 
Education 



DISCIPLINE: 
TARGET AUDIENCE: 
DESCRIPTORS: 



Science Literacy/Education 
General Public 

Scientific Literacy; Family Attitudes; Family 
Involvement; Family School Relationship; 
Q Methodology; Social Science Research; 
Science Programs^ Socioeconomic Influences; 
Cognitive Measurement;-^ Attitude Change 



13^ 
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A Cognitive Perspective on Womeq Students' Experience with 
Science Educatio^: Implication for Women's Career Bahavior 

Gabriel Haim 

Boston University; 

Center for Applied Social Science 

881 Commonwealth Avenue 

Boston, MA 02215 

Aspects of selt-selection and «arly career behavior among col- 
lege women majoring in several different scientific disciplines will be 
studied. A new cognitive model about women's experience with 
science education will be used to explain how cukural stereotypes 
are translated .into a cognitive disadvantage. A whole category of 
women having certain valuable cognitive abilities for scientific 
research may not attempt .tc^ pursue scientific careers while a 
minority of women who do attempt to pursue scientific careers may 
well have different cognitive strengths from those of the majority of 
men who are their colleagues. Cognitive differences between men and 
women in various disciplines, as welt as other differences between 
them as regards those disciplines, and the consequent selection/ 
self-selection, may depend on the developmental state of a given 
discipline. The design of the study includes a sample of 3,600 men 
and women students of four fields: physics, chemistry, economics,, 
and sociology. The students will be tested for cognitive styles using 
differentiation and remote association tests, perceived successful 
cognKive qualities, and self-images. The study has policy implica- 
tions regarding women- and other culturally disadvantaged groups. , 



AMOUNT: $151,860 
AWARDED: 08-01-81 
TERMINATES: 01-31-84 



AWARD NUMBER: SED80-20855 



PROGRAM:. Research in Science 
Education 



DISCIPLINE: 
TARGET AUDIENCE: 
DESCRIPTORS: 



Science Education 
Undergraduates ; Females 

Females; Minority Groups; College .Students; 
Career Choice; Cognitive Measurement; 
Scientific Attitudes 



\ 
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Analysis of the Development of Dedu^ve Reasoning, with 
Applications to Instruction in Geometry 



Rachel Joffe Falmagne 
Clark University 
950 Main Street 
Worcester, MA 01610 



This project focuses on the acquisition and development of com- 
petence in deductive reasoning. Two related $ets of questions are 
^ddressed, concerning respectively the cognitive processies ^under- 
lying deductive' inference, (especially indeterminate conditional 
inferences); and the ^terface between those processes and instruc- 
tional methods. Six experiments conducted in th^ second through 
seventh grades, will be concerned with (1) the process whereby 
rules of deductive inferences can be acquired without direct instruc- 
tion, and specifically with children's ability to abstract the structure 
of a given pattern; (2) the interplay between logical, form, content 
and level of competence,' and specifically with the effect of mental 
imagery on the mode of solution of various inferences (determinate 
and indeterminate) with a specific focus on individual \differences in 
that respect; and (3) the way in which different linguistic expres- 
sions of ^indeterminacy affect the reasoning process. 1 A seventh 
experiment will examine whether patterns of deductive inference 
acquired in linguistic contexts carry over to reasoning v\athin the 
subject matter of geometry, with an experimental instructional 
method providing closely coordinated instruction in logical inference 
and in geometry. 



AMOUNT:' - $119,876 
AWARDED: /'^ 04-15-81 
TERMINATES: 09-30-83 



AWARD NUNteER: SED80-21459 



PROGRAM: Research in Science 
Education 



DISCIPLINE: 



TARGET AUDIENCE: 
DESCRIPTORS: 



Geometry/Mathematical Sciences ; 
Mathematics Deductive Reasoning/ 
Mathematical Sciences 
Grades 2-7 

De^duction ; Logical" Thinking^. Experiments; 
Induction; Thinking Processes; Learning 
Processes ; Geometry ; Instruction ; Cognitive 
Processes; Deductive Reasoning 



I. 



Section ii 127 



Cognitive Structures Underlying Statistical Inference 



Alexander Pollatsek . ' , : , 

University of Massachusetls/Amherst ^ 
Deparlmenl of Cognitive Psychology 
Ajnherst, MA 01003 

This study concerns the way collie students and other adults 
use their intuition in learning about anW applying statistical methods. 
The inquiry will be similar in spirit to the recent work of Tversk^ 
and Kahneman on cognitive structures fpr dealing with uncertainty, 
but with an important difference in methodology. Whereas Tversky 
and Kahneman base their Research on writteri^, answers to multiple- 
choice (or. similar) tests, t/fie plan here is to gather much of the data 
from one-on-one clinical i^nterviews, which is more flexible and more 
informative. The research will concentrate on two sets of ideas 
essential to any system of statistical inference, (1) randomness\ 
random sampling, and sampling distributions; and (2) conditional 
probabflities. A better understanding " of the preconceptions and ^ 
misconceptions which students bring to the study of these topics 
should improve the way they are taught. Intuitions that novices 
share with trained professionals whose judgments are correct can 
serve as 'a foundation for -statistics courses from which to^uild, 
while those which interfere with, correct judgments can be moVe 
easily changed if they are explicitly recognized by both student and 
teacher. 



I 

AMOUNT: 
.JVWARDED: 
TERMINATES: 



$128,844 
08-01-81 
01-31-85 



AWARD NUMBER: SED81-13323 



PROGRAM: Research in Science 
Education 



DISCIPLINE: 

TARGET AUDIENCE: 
DESCRIPTORS: 



Probability and Statistics/Mathematical 

Sciences" 

Undergraduates 

College Students; Cognitive Processes; Statis- 
tical Analysis; Sampling; Probability; Adults; 
Educational Psychology; Randomness; Condi- 
tional Probabilities 



128 Section II 



1 



Plailiiing and Teaching of Intermediate Science 



Edward L. Smith . » 

Michigan State University * . 
Science and Mathematics Teaching Center ^ 

E-7 McDonel Ha^l . ^ 

^East Lansing, Ml 48825 . ' . 

I^ismatches between teachers' planning pcoces'ses and the con- 
tent and organization of science program teacher^' guides seem tp be 
one important and potentially modifiable factor that limits th^^ualrty 
of science instruction at the upper elementary level. - The objectives 
of this project are to test this idea by (1) analyzing existing pat-^ 
terns, in teachers^ use of science program materials and their ^ecls 
on instruction, teacher satisfaction, and student learning; (2) 
analyzing the effects of an environmental intervention ' designed to 
promote, a mutual adaptaUon process which involves modification of 
both teachers' guides and teachers' planning processes. 

The propbsed /^Tu^lv addresses this problem in three ptiases . 
First, the plannin/g andk teaching of science by 20 sixtf^irade 
teachers .will be opserved .\ Student learning and teacher satisfaction 
will^ be measured to identify "^ccessful patterns. Second, these suc- 
cessful patterns will be usecr to deV^^^op an experimental interven-* 
tion, Third, four^ matched pairs of teachers (half- of whom receive 
the intervention) wil^ be studied intensively, using case study 
methods to document experimental effects on planning, instruction 
teacher satisfaction, and learning. 



AMOUNT: 
AWARDED: 
TERMINATES; 
\ 



$152,090* 

10-01-80 

06-30-83 



AWARD NUMBER: SED80-20022 



PROGRAM: 
Education 



Research in Science 



DISCIPLINE: Science Education 

TARGET AUDIENCE: Grade 6 

DESCRIPTORS: Science Instruction; Teaching Guides; Ins 

tional Materials; Cognitive Measurement; 
ing Methods; Planning; Teacher E^fectivenes 
Curriculum Developmer^; Case Studies; Com 
parative Analysis; Science Teachers; Inter- 
mediate Grades; Upper-elementary Science 

♦Cumujative amount.* Fiscal Year 1981* award: $9(^,766. 



struc- 
neslf 



Section II 



Computei' Awareness and Literacy^ of Adolescent and Eikriy 
Adolescent Students: An Empirical Assessment 



Ronald E. Anderson 

'Minhesota Educational Computihg Consortium . ^ 

2520 Broadway Drive ^ ^ » . ^ 

St. Paul, MN 55113 - . \ - ^ 

The purpose of the study is to" analyze ^data describing com- 
puter literacy from a' statewide :>ample-of all eleventh grade students 
in Minnesota and a survey of eighth grade students. The data will 
be analyzed -for factors that influence computer literacy. 

The current supplement and extension will mdre fully report the 
existing* findings with respect to missing responses and investigate 
the extent to which nonresponse and uncertainty response patterns 
have biased or distorted the comparisons among reporting groups 
particularly by. gender, minority status, and region. 

^ ' f - 

AMOUNT: $91/012* .AWARD NUMBER SED79-20087 

AWARDED: ' 09-01-79 i • " . 

T&RMINATES: 05-31-81 

" PROGRAM: Research in Science 
' , Education 



DJSCIPLINE: 

TARGET AUDIENCE: 
DESCRIPTORS: 



Computer .Sciehce, Education ; ' 
Tests and Measurements Education 
Grades 7-12 , 

Testing;: Test Bias; Sex, r Minority Testing 
Problems; Computer Science Education; 
# Response Style (Tests) ; Educational Research; 
IntelligenQe*; Comprehension; Computer. 
* / Literacy 

^Cumulafi-ve amount.- Fiscal Year 1981 award: $8>118. ; ' 



■ i 
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survey of Science Understanding and Attitudes ' 

Wayne W. Welch | ^ 

University, of Minnesota i ' . 

2642 University Avenue I , . 

St. Pau?;'' MN 55114 ' 

i ■ 

This project is a survey of science literacy of 9- , 13-, and 
17-year olds with particular focus on science and society factors'. 
Three theoretical models'^ that relate to schooling and demographic 
effects on science achievement,^ on attenti ven'ess to science, and on 
f^titudes toward science will be tested. 

Data collection for the project will . be conducted under the 
direction of the Education Commission of the States (ECS) and will 
take place in 1981-82. The analysis of data for purposes of testing 
the thr'ee theoretical formulations will be the responsibility of the 
^research ^tearn at the University of Minnesota. While the ECS/ 
University of Minnesota collaboration will contribute to basic 
research, it will ^also provide data of great importance for decision- 
making and policy-setting purposes since one of the products will be 
a report on trends in science knowledge and attitudes since the 
National Assessment of Science in 1976-77\. Documented data tapes 
and user code books .will be prepared by £CS so that the data will 
• be available for other researchers to use. 



AMOUNT: 

AWARDED: 

TERMINATES; 



$416,579* 

09-15-80 

02-28-83 



AWARD NUMBER: SED80-22125 



PROGRAM: Research in Science 
Education 



DISCIPLINE: 
TARGET AUdlENCE 
DESCRIPTORS: * 



Multidisciplinary Sciences 

Grades 4-12 (9-, 13-, and 17-year olds) ^ 
Scientific Literacy; Theoretical Models; 
StiiJdent Attitudes; Social Factors; Decision 
Making ; Demography ; Trend Analysis ; Science 
Understanding; Science Achievement; Education 
Commission of the States (ECS); National 
Assessment of Education ProgreSs/Science 



*Cumulative amount.. Fiscal Year 1981 award: $276,^79. 



Section II 131 



The Brain and Education: A Study of Neuroscience, Cognitive 
Science, and Education "* 



Kenneth A. Klivington 
Alfred P. Sloan Foundation 
630 Fifth Avenue 
New York,- NY 10111 



The purpose of this project is tO'^plan and convene a conference 
intended to assess the current state of research relating neuroscience 
to cognitive science and education. Six persons yet to be identified 
from these fields will be invited to meet in April with agency per- 
sonnel (NSF, National Institute of '^Education , and the Sloan Founda- 
tion) to plan the detailed structure and content of the conference. 
The 'tentative date for the conference is late fall T981 . A final 
report will include commissioned papers' as we^l as a summary of the 
discussions, conclusions, and recommendations. 



AMOUNT: $10,000 
AWARDED: 06-01-81 
TERMINATES: 11-30-81 



DISCIPLINE: ^ 
TARGET AUDIENCE: 

DESCRIPTORS;. 



AWARD NUMBER: SED81-12062 



PROGRAM: Research in Science 
Education 



Cognitive Neuroscience/ Education 

Education Administrators; College Instructors; 

Teachers 

/Cognitive Objectives; Learning Theories; 
Cognitive Science; Scientific Literacy; Educa- 
tional Research; Biochemistry; Conferences; 
Neuroscience; Braio Functions 



■ ■ ■ V 
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School, Family, and Individual Influences on Commitment to and 
Learning of Science Among' Adolescent Students 



Kay M. . T roost ^ 

North Carolina State U^niversity " 

Department of Sociology and 'Anthropology 

Raleigh, NC 27650 • ' ^ - , . " - 

Despite the ever-increasing importance of science' in our 
society, there is compelling evidence that adolescent students in our . 
schools are turning away from science. Enrollment figures also show, 
that female and minority students as a group tend to shy aw^y from 
taking additional science courses. 

A major aim'of this study is to search for variables and^^rela- 
tionships that influence learning in science and commitment to 
science among adolescent students. Model(s) will be examined tem- 
por^ally and substantively that explain how antecedent and 'inter- 
vening variables influence cognitive and affective outcomes in 
science. Agother- aim'^of this study is to develop action guidelines 
for policy makers in this country to follow as attempt's are made to 
improve science education for adolescent students of "both se^es and 
all races . 

A longitudinal, multimethbd , multivariate investigation is pro- 
posed. This /proposal requests funds for the first ^wo stages of an 
investigation which is planned for a six-year period. "Using struc- 
tural equations, extensive data from^ classrooms from grades 6-10 
will be analyzed and used to build a predictive model for commit- 
ment to and learning of science. Differences in student attitudes 
and achievement patterns between experimental and control groups 
will be used to modify and strengthen the predictability of the 
model in subsequer^t projects. ' \ 

AMQUNT: $147,130* AWARD NUMBER: SED79-19784 

AWARDED: 09-15-79 
TERMINATES: 08-31-83 

PROGRAM: Research in Science 
Education' 

DISCIPLINE: 
TARGET AUDIENCE 
DESCRIPTORS: 



*Cumulative amount 



Science Literacy/ Education ^ 
Grades 6-10;° Adolescents; Females ; (Minorities 
Scientific Literacy; Science CurriculWv; Scien- 
tific Attitudes; Attitude Measures; Longitudinal 
Studies; Models; Predictions; Achievement; ■ 
Cognitive/Affective Measures; Females; 
Minorities 

Fiscal Year 1981 award: $25,900. 



* 
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Structure and Process in Children's Mental Arithmetic 



Mark H. Ashcraft ; ^ ' , 

Cleveland State University 
'tast 24th & Euclid Avenue 
Clevelarin, OH 44115 

The development of children's knowledge of basic addition and 
order relationships is .the focus of this project. The research 

•employs both reaction time and clinical interview methods in order to 
investigate the mental structures and processes which account for 
arithmetic performance. The project includes experiments on simple 
mental addition, numerical inrequality judgments, and comf^ex addition 
problems to determine the nature of children's memory structures for 

.numerical information and the evolution of those structures and pro- 
cesses across ages. Children in grades 1-4 are tested intensively 
within the experiments, first to determine the variety of processes 
used , and second , to trace the emergence of , more adult- 1 ike 

proceiSses and structures. Results of the project will be dis- 
seminated through professional meetings. 



3 



AMOUNT: 

AWARDED: 

TERMINATES: 



$47,035 

03-01-81 

02-28-83 



AWARD NUMBER: SED80-21521 



PROGRAM: 
Education 



Research in Science 



V 



DISCIPLINE: 
TARGET' AUDIENCE: 
DESCRIPTORS: 



Mathematics > Education 
Grades 1-4 

Elementary School Mathematics; Addition; 
Mathematics ; Arithmetic; Computation ; Cogni- 
tive Measurement; Cognitive Tests; Elementary 
School Students; Problem Solving; Memorization; 
Numerical Inequality Judgments 



ERIC 
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Sequenciilg Language and Activities in Teaching High School 



John W. Renner 
^ University of Oklahoma 
Department of Science Education ^ 
Norman, OK 73019 

This project seeks to understand a particular model of science 
instruction called the Learning Cycle ^model. Developers, 
researchers, and instructors who have adopted this model often 
report that it facilitates intel lectual development and learning of 
science. The model consists of a sequence of three overlapping 
phases: an exploratory phase in which students observe physical 
phenomena and collect and discuss data according to instructions; an 
invention phase in which students and teachers attempt to organize 
the data and provide language to describe the phenomena; and an 
expansion phase, in which students attempt through readings or 
other activities to relate the phenomena to other knowledge or 
phenomena known to them. Studies wil^ be conducted to assess the 
necessity, of each phase, the importance of its order in the 
sequence, and the importance of various forms which each phase 
could take for students of physics and chemistry in high school. 
The project is therefore designed to deepen our understanding of 
both the effects of this mode^ and of the' reasons why they occur. 
It is expected' to have implications for both instruction and cur- 
riculum development. 



Chemistry and Physics 



AMOUNT: 

AWARDED: 

TERMINATES 



$184,726 
02-01-81 
04-30-83 



AWARD NUMBER: SED80-15814 



PROGRAM: Research, in Science 
Education 



TARGET AUDIENCE: 
DESCRIPTORS: 



DISCIPLINE: 



Chemistry, General; Physics^ General; 
Science Education 
Grades 9-12 

Chemistry Instruction^ Prototype Curriculum 
Development; Physics Instruction; Language 
Skills; High School Students; Learning Cycle 
Model ; Cognitive Processes 
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An Information Processing Analysis of Learning in Geometry 

John R. Anderson 
Carnegie -Mel Ion University 
Department of Psychology 
Schenley Park 
Pittsburgh, PA 15213 

A theory of human information processing will, be tested in the 
domain of acquisition of theorem-proving skills in geometry. The 
specific skills investigated will be reason -giving and the generating 
of steps in a proof. Traditionally the former is used to introduce 
the latter , but the theory assigns these two skil Is very different 
information processes. Special experimental software will be devel- 
oped both to study the skill acquisition and to direct its develop- 
ment. 

The theory to be tested is the investigator's ACT model which 
comprises a propositional network representation of declarative 
knowledge and a production system model of procedural knowledge. 
This general approach will be rendered more explicit in a simulation 
model. The simulation will be guided by analyses of protocols of 
students engaged in acquiring the skills. 

■AMOUNT: $125,000* AWARD NUMBER: IST80-15357 

AWARDED: 02-15-81 
TERMINATES: 07-3V84 

. • PROGRAM: Research in Science 

Education/Information Science 
and Technology 

DISCIPLINE: Mathematics Education 

TARGET AUDIENCE: Grades 9-12 . . , 

DESCRIPTORS: Geometry; Mathematics; Information Processing; 

Mathematics Education; Skill Development; Skills; 

Theorem-proving Skills; ACT Model; Cognitive 

Science 

^Jointly funded with NSF Division of Information Science and Technology 
Total Fiscal Year 1981 award; $259,742. 



V. / 
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Correlates of Attitudes Toward Mathematics^ Science^ and Social 
Studies 



Thomas M. Haladyna 

Oregon State System of Higher Education 
Teaching Research Division 
Monmouth, OR 97361 

As an outcome of a large-scale study of students' attitudes 
toward science and other subject matters recently performed by the 
principal investigator and colleagues, the current research wilt in- 
vestigate the relationship between teacher, school, student, and 
environmental variables and student attitudes. It will cross three 
curricular areas in science (i.e., science, mathematics, and social 
studies) and three grade levels (four, seven, and eleven) for 270 
teachers and their respective students, approximately 6,000. 

A review of current literature reveals the lack of coordinated 
and comprehensive research of this type across the dimensions 
described above. Further, most studies of attitudes fail to provide 
a theoretical base as well as a multivariate methodology, which has 
greater potential for uncovering complex relationships that seemingly 
exist. 

Products of this project include (a) the research study, (b) a 
review of salient research, (c) a review of instruments used to 
measure attitudes, (d) a sourcebook of these instruments, and (e) 
two technical reports documenting the reliability and validity of the 
instruments employed in the study. 



AMOUNT: 

AWARDED: 

TERMINATES 



$2,359 

04-01-81 

08-31-81 



AWARD NUMBER: SED81-09982* 



PROGRAM: Research in Science 
Education 



DISCIPLINE: 



Science Education; Mathematics Education; Social 
Science Education 




*This supplements SEb78-17367, 



\ 



\ 



M. 
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The Role of Television Entertainment in Public Education About 
Science 



George Gerbner 
University of Pennsylvania 
Annenberg School of Communications 
3452 Walnut Street 
Philadelphia, PA 19104 

•This study examines the role of prime time television in the 
cultivation of public conceptions of science, technology, and scien- 
tists. The underlying assumption, supported by previous research, 
is that television exerts a standardizing and legitimizing influence 
largely through its ability to streamline, codify, amplify, and ritual- 
ize information, and reach into previously isolated subcultures of 
society. The study will examine all television programs shown from 
8:00 to 11:00 p.m. EST, Monday through Saturday , and 7-11 p.m. 
Sunday, during a one-week interval in the fall of each of eleven 
Successive years (1969-80). Two week-long spring samples will also 
be included (1975 and 1976). - Researchers will analyze fictional story 
units and major characters using coding instruments and methods 
that have been pretested in a pilot study. The authors will then 
commission a survey, based on these findings, to examine the extent 
to which television drama cultivates images and beliefs about science 
in different groups of adult vieWers. Findings will be disseminated 
by popular and scholarly publications, by a press release, and by 
direct mailing. 



AMOUNT: 

AWARDED: 

TERMINATES 



$199,716 
07-15-81 
12-31-83 



AWARD NUMBER: SED81-12372 



PROGRAM: Research in Science 
Education 



DISCIPLINE: 
TARGET AUDIENCE: 
DESCRIPTORS: 



Science Lite racy/ Education 
General Public 

Scientific Concepts; Scientific Literacy; 
Television Viewing ; Television Research ; 
I n formation Dissemination 



138 Section 11 




Research on Instruction of Problem-Solving Skills in Newtonian 
Mechanics 



Audrey B. Champagne 
University of Pittsburgh 

Learning Research and Development Center (LRDC) 
1028 Cathedral of Learning 
Pittsburgh, PA 15260 . ... 

Studies of physics learning demonstrate that students* pre- . 
instructional world knowledge is often logically antagonistic to the 
principles of Newtonian mechanics taught in introductory physics . 
Under these conditions psychological theory predicts that learning 
will be inhibited, a prediction coYisistent with both the experiences 
of physics teachers and the results of empirical investigation. Con- 
sideration of cognitive research on problem solving, semantic 
memory, and knowledge acquisition suggests an instructional strategy 
that would promote the qualitative analysis of physics problems by 
engaging the student in instructional dialogues. 

This project investigates (a) the processes of change in in- 
stances where features of existing views are logically antagonistic to 
features of the views to be acquired, and (b) the efficacy of an 
instructional strategy derived from an examination' of current 
psychological theory in promoting such view change. Cognitive 
research supports the theoretical position that relevant world knowl- 
edge has facilitative effects. By investigating the effectiveness of 
the innovative instructional strategy in promoting a reconciliation of 
world knowledge and physics content for middle-school and college' 
students, this work will both illuminate the processes of change in 
understanding and allow further tests ot the principles included in 
the instruction. Hypotheses v*^ill be tested with pre-adolescents and 
adults to determine what effect, if any, the more sophisticated 
reasoning strategies of mature learners |nave on the process of idea 
or schema change. 



AMOUNT: 

AWARDED: 

TERMINATES: 



$107,380 
09-01-81 
02-29-84 



AWARD NUMBER: SED81-12392 



PROGRAM: Research in Science 
Education 



DISCIPLINE: 
TARGET AUDIENCE 
DESCRIPTORS: 



Physics ; Mechanics 
Grades 5-8; Undergraduates 



Problem Solving; Mechanics (Physics); Physics; 
Learning Theories; Cognitive Objectives; Cogni- 
tive Processes ; Instructional Innovation ; Middle 
Schools; College Students; Newtonian Mechanics; 
Qualitative Analysis 



Mo 
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Instruction by Mapping: Processes of Learning Mathematics 
Through .Models 



Lauren B. Resnick ^ 
University of Pittsburgh 

Learning Research and Development Center (LRDG) 
1028 Cathedral of Learning 
Pittsburgh, PA 15260 ' . 

The investigators will conduct both empirical and theoretical 
studies of children's understanding of addition and subtraction. 
They will observe children solving problems with individual instruc- 
tion, and they will develop computational models that represent 
hypothetical cognitive structures and processes that they infer that 
children have or have acquired. The^ will be evaluated in terms of 
their success in simulating selected aspects of children's behavior in 
solving probliems and responding to questions.. 

Two forms of instruction in subtraction involving concrete mate- 
rials will be compared: a top-down, general correspondence between 
procedures and a more detailed, bottom-up instructional regime. 
This will test a hypothesis that detailed and expMcit mapping of 
procedures facilitates comprehension of their general properties. 

A study Will also be' psnducted of children's transfer of place 
values from whole numbers' to decimal fractions. Relations between 
the ability of. children to add and subtract and their ability- to solve 
word problems will also be studiedy especially where the size of 
numbers can be related to the number of steps required to solve the 
problem. The investigators will finally extend their* studies to 
include the use of negative numbers in addition and subtraction, 
including negative quantities in naturalistic settings, 

AWARD NUMBER: SED81-12453 

PROGRAM: Research in Science 
Education 

Mathematics Education 
Elementary School Students 
Elementary Schfool Mathematics; Mathematics 
Materials; Problem Solving; Material Develop- 
ment; Addition; Cognitive Processes; Individ- 
ualized i nstruction ; Learning Modules; Number 
Concepts; Subtraction ; Decimal Fractions; 
Negative Numbers 



AMOUNT: $149,313 
AWARDED: 09-01-81 
TERMINATES: 02-28-85 



DISCIPLINE: 
TARGET AUDIENCE: 
DESCRIPTORS: 



140 Section H 



Identification of Factors Influencing Changes in Conceptual 
Understanding of Science 



James A, Minstrell 

Mercer Island School District #400 

Department of Science and Mathematics 

4160 86th Avenue, SE 

Mercer Island, WA 98040 



This project will extend the study of conceptual understanding 
of high school mathematics* and physics which was begun in 1979. 
Jhe earlier research uncovered and documented the existence of 
concepts held by students which interfered with l/arning elementary 
statics according to Newtonian physics. In addition to documenting 
interesting misconceptions such as "gravity is caused by air pres- 
sure," the original project provided a hypothetical explanation for 
an instructional sequence which seemed to overcome many such 
misconceptions. The new project will permit the proposer -to test 
the effectiveness of his instructional strategies on additional topics 
in mathematics and physics, particularly those in which mathematics 
seems fS^Pticuiarly important for understanding the pKysics. In addi- 
tion, the project will enable the project staff and others to integrate 
findings from this project and others and to consirf^r the implications 
for the teaching of science and mathematics 'more generally. 

They will collect data from observations and videotapes of 
classes plus item analyses of paper and pencil tests of conceptions 
identified by observation. The results will include a descriptive 
model of students' conceptions and of instructional strategies which 
are designed to improve them. The project also proposes to inte- 
grate findings from other projects with this one from the perspec- 
tives of the teachers. 



AMOUNT: $43,274 
AWARDED: 09-01-81 
TERMINATES: 03-31-84 



DISCIPLINE: 

TARGET AUDIENCE: 
DESCRIPTORS: 



AWARD NUMBER: SED81 -13590 



PROGRAM: Research in Science 
Education 



Science- Secondary /Education; 
Education, Physics and Mathematics 
Grades 9-12 

Scientific Concepts; Concept Formation; High 
School Students; Secondary School Science;^ 
Mathematics Instruction; Physics; Science 
Curriculum; Fundamental Concepts; Concept 
Teaching; Science Instruction; frror Patterns 
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An Empirical Investigation of Student Knowledge in Introductory 
Physics 



Lillian C. McDermott . 
University of Washington 
Department of Physics FM-15 
Seattle, WA 98195 

In this project, an empirical investigation of conceptual under- 
stanSing will be conducted in several areas of college physics, 
examining student understanding of individual concepts and relation- 
ships among concepts. A major focus wiH be the ability to apply 
physical concepts to real situations and an investigation of the rela- 
tionship between conceptual understanding and problem-solving per- 
formance. 

The primary data source will be structured individual inter- 
views. These will be supplemented by information gathered during 
instruction from homework assignments, examination questions, 
instructor-student dialogues, and groap and class discussions.. 

The research will require , the development of a task analysis 
model of expert understanding in topics from introductory physics^ 
which will serve as a guide for the construction of a detailed analy- 
sis of student difficulties in applying physical concepts to, real 
situations and to the solution of physics problems. The pedagogical 
implications of these findings will be explored through an extensive 
instructional program. ' 

The work on conceptual understanding and its relation to 
problem-solving will also provide^ preliminary data about other cony 
pone/its of physics knowledge, A start will be made on two of 
these: facility with formal scientific representations and competence 
in analytical' reasoning. Preliminary data on these additional com- 
ponents, of student knowledge in physics will provide the basis for a 
future re^search project. 



AMOUNT: $220,600 
^AWARDED: 10-01-81 
TERMINATES: 03-31-85 



AWARD NUMBER: SED81-12924 



PROGRAM: Research in 
• Science Education 



DISCIPLINE: 
TARGET AUDIENCE: 
DESCRIPTORS: 



Physics, General 
Undergraduates 

Concept Formation; Physics; Science 
Instruction; Scientific Concepts; Problem 
Solving; College Students; Interviews- 
Knowledge Level; Cognitive Measurement 
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Research on Changes in Intellectual Development and Critical 
Thinlciifg Ability 

^ • ' ■ • . 7 ' 

Robert D. Allen . " , . 

West Virginia University $ 
Deparxment of Biology 

Morgantown, WV 26^05 ' . ^ 

William Perry, in a nine-year study summarized in a book called 
The Intellectual and Ethical Development oT College Students , pro- 
poses nine distinct states of ethical and intellectual development 
which are characteristic of stu^^ts in their college years. Perry^s 
work has been extended^ by ofi^er investigators at other universities. 

This project aims to examine the relationship between (a ) a 
student^s ethical and intellectuakdevelopment ai;:cording to the Perry 
model, and (b) the student's lability to develop and practice critical 
thinking in biology. It is hypothesized that there will be a strong 
correlation, and interaction between tl*le two lines of development. 

Subjects will be students enrolled in an introductory biology 
course. Each student's position on the Perry scale will be measured 
at the beginning arfd end of the course according to techniques 
developed by Perry and by the ''Syracuse Rating Group; the latter 
assists many researchers in Perry classification, and they bre con- 
sultants on this project. Each student's critical thinking skills will 
be measured by instruments devetope'd by the principal investigator 
and h^is staff; these measurements will also b^ made at the beginning 
and end of the quarter^ with interim measurements as well. 

The project is of one year's duration. It 'is a pilot study, the 
first to explore the relationship between Parry development and 
biology learning. A more specific hypothesis concerning theXrela- 
tionship between Perry stage and biology learning is anticipatedV rom 
this rei^earch* * .^T ^ 



AMOUNT: $50,107 
AWARDED: 05-15-81 
TERMirJATES: 11-30-82 



DISCIPLINE: 

TARGET AUDIENCE: 
DESCRIPTORS: 



AWARD NUMBER: SED80-26487 



PROGRAM: Research fn Science 
Education 



Field Biology, General/Life & Med^l Sciences; 
Ethics & Values 
Undergraduates,^^ 

Intellectual Devel^ ^ent; Coflj/^^ Processes; 
Critical Thinking; EtTiTe'sto^ogV ; Perry Model; 
SyracL/se Rating Group 
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Research on Relationship of Spatial Visualization and Confidence 
to Male/Female Mathematics Achievement in Grades 6-8 

Elizabeth Fennema 

University of Wisconsin * ^ 

School of Education \^ 
Department of Curriculum and Instruction . ^ 

225 N. Mills Street - . " 

Madison^ Wl 53706 . 

This project will investigate the factors contributing to under- 
representation of women in careens related to iViathematics , par^ticu- 
larly individual differences in spatial visualizatroh , and ''anxiety or 
confidence toward mathematics. The development and stability of 
^ch factors, and their effect upon individual mathematical problem 
solving will be identified and compared. 

This project is part of a three-year longitudinal study and is 
proceeding on schedule. Sixth-gratJe students who differ in spatial 
ability or confidence have been identified and tested, interview pro- 
cedures have beejn devetoped^and refined, and a substantial amount 
of data has been gathered. The data have beeK organized and 
analysis has' begun. The funding of i:his continuing, grant provides 
for the remaining data collection and analyses. • 

Assessing and interviewing these students over the three-year 
period 'wi.ll provide extensive information about the Velationship of 
spatial visualization and mathematics confidence to mathematical prob-; 
lem solving and the participation of women in mathematics-oriented 
careers. Both' sexes are being studied to determine what, factors are 
related to decisions 'by females and males to continue their study of 
mathematics. 



A1V10UNT: 

AWARDED: 

TEF^MINATES: 



$260,822* 

09-28-78 

08-31-82 



AWARD NUMBER: SED78-17330 



PROGRAM: Research in 
Science Education 



DISCIPLINE: 
TARGET AUDIENCE: 
DESCRiPTOR^;X 



*Cumulative amount. 



( 



Mathematics Education 
Grades 6-8 

Sex Differences; Mathematics; Visual 
Perception;. Cognitive Processes; Longitudinal 
Siudffes; Research Projects ; Protolem Solving; 
Females; Mathematics Anxiety 

fiscal Year 19^1 award: $30,732^. 
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Classroom Processes, Sex Differences, and Autonomous Learning 
Behaviors in Math^matiibs 



.Elizabeth Fehnema . | 

University Wisconsin j 
School of Education | 
Department, of Curriculum land Instruction 
225 N. Mills Street' 
, Madison, Wl 53706 

S The major purpose: .of the study is to identify classroom 

processes that lead to inequities for , females in mathematics educa- 
tion: The most significant difference that has been observed 
^tween male and Temale Iperformanqe in mathematics is the r3te and 
extent to y!|(hich autonomous behaviohj is exhibited in solving higher 
order tasks (tha^^ is, those which go beyond rote learning). A num- 
ber of studies indicate that there' are many differencesVin the way 
teachers treat male and j female students in their elementary class- 
) rooms, such as in /the- njurfiber of contacts, the frequency of praise 
and criticifem-7 the types lof behavior which elicit praise or criticism, 
and the extent to which jquestidning behaviors are encouraged. This 
study will examine these classroom interactions and .assiess their rela- 
tionship to the developrrient of autonomous learning behavior. The 
authors define autonomous learning behavior as (1) willingness to do 
high level tasks in mathematics, (2) persistence at' such tasks, (3) 
ability to perform such[tasks, and (4) confidence in that ability. 
The study involves pre? and post-measures of autonomous behavior 
and problem-solving ability as well as detailed observations of class- 
room, interactions and [activities. Another phase of the study 
involves collaboration wi'th students and teachers in and out of the 
classrooms to try to identify those interactions which -may be most 
critical. * 



\ 



AMOUNT: 

AWARDED: 

TERMINATES: 



$197, 640 I 
06-15-81.1 
08-31-83! 




DISCIPLINE: 
TARGET AUDIENCE: 
DESCRIPTORS: 



AWARD NUMBER: SED81-O9077 



PROGRAM: Research in Science 
\ Education 



Mathematics Education' ; 
Grades K-8 ' 

Sex^ Differences; Sex Bias; Longitudinal Studies; 
Mathematics Instruction; Classroom Techniques; 
Student Teacher Relationship ; Females ; Males; 
Cognitive Processes; Performance Factors; Stu- 
dent Attitudes; Learning Motivation; Observa- 
tion; Interaction; Autonomous Learning Behavior 
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High School Students^ Genetics Problem-Solving Strategies and 
Knowledge \ 



James H. Stewart 
University of Wisconsin 
School of Education 

Department of Curriculum and Instruction 
Madison, Wl 53706 

A descriptive study of ninth and tenth grade students' learning 
and problem solving in genetics .will be conducted. the itudy' is 
based upon the view that a major factor influencing meaningful prob- 
lem solutions is the context-relevant conceptual, knowledge of the 
problem solver. The central question addressed, is "How does 
genetics knowledge in long-term memory influence problem-solving 
strategies employed by students when solving , a variety of types of 
genetics problems?" The"* answer to this and related questions will 
be obtained from interviews where subjects are asked to solve 
genetics problems while "thin king aloud . " This procedure has' 
proved to be highly successful in physics and mathematics problem- 
solving studies. It is expected that knowledge gained from this 
research will have utility in increasing the quality 'of high school 
genetics instruction. 




AMOUNT: 

AWARDED: 

TERMINATES 



$116,598 
04-01-81 
12-31-83 



AWARD NUMBER: SED80-22912 



PROGRAM: Research in Science 
Education 



TARGET AUDIENCE:- 
DESCRIPTORS: 



DISCIPLINE: 



Genetics/Life & Medical Sciences; 
Problem Solving/Education 
Grades 9-12 

Genetics ; 'Problem Solving; Cognitive Processes 
I nformation Utilization ; Learning ; Conceptual 
Knowledge 



> 



f 
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Fiscal Year 1980 
and Earlier Years' Awards 

Project Titles and Principal Investigators 
by Program^ and State and Institution 



DEVELOPMENT IN SCIENCE EDUCATION 

Scientist-in-Residence in Eskimo/Indian High Schools A 
Raymond P. Bailey 
University of Alaska 
Fairbanksy^laska 99701 

Development of a Mobile Spectroscopy laboratory B 
T. D . Roberts ' 
' University bf Arkansas 
Fayetteville, Arkansas 72701 

Early Learning (Grades 2-3) of Geometry and Logic, Using C 
Microcomputers f . ^. - 

Ann Piestrup • 

Advanced Learning Technol^y \ 
'13800 Skyline Boulevard 
Woodside, California 94062 

Career-Oriented Degree Programs in the Mathematical >^ D 

Sciences with Emphasis on Practical Experience 
Jerome Spanier 
Claremont University Center 
ClaremontT-California 91711 ^ 

Learner-Controlled Instructional Strategies: An Empirical E 
Investigation 

M. David Merrill , V 

Courseware, Inc. . " 

9820 Willow Creek Road 
San Diego, California 92131 

Exhibit Development Including a Linguistic Display Area ^ F 

Robert Semper 
The Exploratori;um 
3601 Lyon Street 
I San Francisco, California 94123 

Science I nterveption , Programs for Girls: Follow-up Study G 
arKl. Evaluation Kit , 

Sheila Humphreys 
Mills College 
Math/Science Network 
Oakland, California S4613 
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Developm^ent of a Coherent Series of Participatory 
Exhibits for the Palace\of Arts and. Science 
Foundation Exploratorium in San Francisco 
Frank Oppenheimer . 
Palace of Arts & Science Foundation 
San Francisco, California 94123 

ComputerTown , USA - Bringing Computer Literacy to 
the Entire Community 

Ramon M . Zamora 

People's Computer Company 

P.O. Box E 

1263 El Camino Real 

Menio Park, California 94025 

Development of Instructional Modules on the Environment 
^ John J, Holleman 

Peralta Community College District 
Oakland, California 94610 

The Guided Design Approach to Problem Solving: 
A'Program for Training Junior High School Science 
Teachers " ' 

Bernard Coyle. 

San Francisco State University 
Frederic Burk Foundation for Education 
1640 Holloway Avenue 
San Francisco, California 94132 

Mathematics Network Curriculum Project for Middle 
School Teachers and Students 
Jose E. Gutierrez 
San Francisco State University 
1640 Holloway Avenue 
San Francisco, California 94132 

University Level, Computer- Assisted" Instruction (CAI) 
(CAI) and Computer-Generated Speech in Mathematics 
Patrick Suppes 
Stanford University ' 
Stanford, California 94305 

Physical Science Activities in Out-of-School Settings for 
Early Adolescents and Their Families 
Alan J. Friedman 
University of California/Berkeley 
Berkeley, California 94720 , 
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A Science Course for Youth in Informal Settings: 
Learning to Experiment 

Alan J. Friedman 
University of California/Berkeley 
Lawrence Hall of Science 
Berkeley, California 94720 

Activity-Based Education Programs for Small- and 
Medium-Size Planetariums 
Robert Karplus 
Lawrence Hall of Science 
University of- California/Berkeley 
Berkeley, California 94720 

Develbpment of Pilot Astronomy Activities for Informal 
Learning 

Robert Karplus 

University of California/Berkeley 
Berkeley, California 94720 

Modules for the Development of Reasoning in Mathematics 
(Grades 7-9) , 

Robert Karplus 

University of California/Berkeley 
Lawrence Hall of Science 
Berkeley, California 94720 

Materials and Strategies to Improve Women's Access to 
Scientific Careers 

Robert Karplus 

University of California/ Berkeley 
M-11 Wheeler Hall 

Berkeley, California 94/20 . . 

Outdoor Biology Instructional Strategies (OBIS) 
W.M. Laetsch 

University of California/Berkeley 
Berkeley,. California 94720 

-Elementary Mathematics Concepts with Calculators: 
Microcomputer-Based Modules fpr Teachers, Parents 
and the Public 

John David Miller 

University of California/ Berkeley 

Lawrence Hall of Science 

Berkeley, California 94720 



Development of Reasoning Skills in Early Adolescence 
Alfred M. Bork 
< University of California/Irvine 
Irvine, California 92717 

Role Models for Adolescent Girls in Science and Math 
Jane Permaul 

University of California/Los Angeles 
UCLA Office of Experimental Educational 

Programs ,^ 
405 Hilgard Avenue 
' Los Angeles, California 90024 

Role Models for Adolescent Girls in Science and 
McUbeniatics 

Jane Permaul 

University of California/Los Angeles " 

405 'Hilgard Avenue 

Los Angeles, California 90024 

An Urban Extension Service Model 
Perry Shapiro 

University of California/Santa Barbara 
Santa Barbara^ California 93106 

Visual Geometry and Mathematics Cognition , for Beginning 
College Science Students 

Kristina Hooper 

University of California/Santa Cruz 

ir56 High Street 

Santa Cruz, California 95064 

An Instructional Model In Human Genetics for High School 
Students 

Faith M. Hickman ^ 
Biological Sciences Curriculum Study Company 
, P,0> Box 930 
Boulder, Colorado 80306' 

Human Sciences Program (HSP): A Three-Year Integrated 
Human Sciences Curriculum for Middle Schools 
William. V . Mayer 

Biological Sciences Curriculum Study Company 

P.O. Box 930 

Boulder, Colorado 80302 
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Innovations:* The Social Consequences of Science and 
Technology 

William V. Mayer 

Biolo'gical Sciences Curriculum Study Company 

P.O. Box 930 

Boulder, Colorado 80302 

'J 

Digital System Educational Materials (DISEM Project) 
Thomas A. Brubaker 
Colorado State University 
Fort Collins, Colorado 80523 

Quantitative Understanding to Enhance Social Science 
Teaching 

Irving Morrissett 

Educational Resources Center, Inc. 
Boulder, Colorado 80302 

Decision-Making Modules on Public Policy Issues of 
Science and Technology 

Irving Morrissett 

Social Science Education Consortium, Inc. 
855 Broadway 

Boulder, Colorado 80302 , ^ 

Development of Problem Solving Skills in Physics/ 
Electrostatics 

Neil Ashby 

University of Colorado/Boulder 
Boulder, Colorado 80309 

Personal O^sovputers an^^ Cross-Age Instruction 
' Marc Swadener 

University of Colorado/Boulder 
School of Education 
" Boulder, Colorado 8p309 

Science, Society and the Senior Citizen: A Model 
Educational Program 

Robert Larkin 
/ University of Colora(Jo/Colorado SpVings 

' V Austin Bluffs Parkway ^ 

Colorado Springs, Colorado 80907" 



A World Model for Undergraduate College Classroom Use , A 
Barry B. Hughes 
University of Denver ^ 
Graduate School of International Studies 
University Park 
Denver, Colorado 80210 

Secondary School Course in Applications of Mathematics to B 
Science 

Madeline P. Goodstein ^ 

Central Connecticut State College 

1615 Stanley Street 

New Britain, Connecticut 06050 

Undergraduate Education Improvement in Political Science: C 
Innovation in Instructional Materials 

Sheilah K. Mann ^ 
American Political Science Association 
. Washington, DC 20036 

Outlines in Microbiology for Community and Junior D 
Colleges 

Helen L. Bishop . 
American Society for Microbiology 
1913 Eye Street, NW 
Washington, DC 20006 

Teaching lyi^terials m^f/licrobiology E 
/ Helen L. Bishop 
( American ySociety for Microbiology 
\ 1913 Eye^Street, NW 
^ Washington, DC 20006 

Teaching Materials in Microbiology for Community and F 
Junior Colleges 

Helen L. Bishop 

American Society for Microbiology 
1913 Eye Street, NW 
Washington, DC 20006 

Teaching and Learning in Graduate Geography ^ G 
William D. Pattison 

Association of American Geographers 
Washington, DC 20009 
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Mathemafk-s in Society: Multtmedi^a Materials for 8th-10th 
ferad^ Students 

John Jobe 

The Mathematical Association of America, Inc. 
1529 Eighteenth Street, NW 
Washington, DC 20036 

Conservation Classroogn Program (Advanced) 
Margaret Rosenberry 
National Wildlife Federation 

1412 16th Street, NW ^ 
Washington, DC 20036 ' C' , 

I ndivid^jalized Science Instructional System 
Ernest Burkman 
, Florida State University 
Tallahassee, Florida 32306, 

Instruction for Problem Solving Using the Microcomputer 
m High School Mathematics 

Mary Grace Kantowski 
University of Florida 
College of Education 
360 Norman Hail 
Gainesville, Florida 3261 1 

Toward Improved Candid Classroom Instructional 
Television: Guidelines for Program Evaluation and 
Production 

Charles Hutchinson 

Association for Media-Based Continuing 

Education for Engineers, Inc. 
Georgia Institute of Technology 
Atlanta , Georgia 30332 

University Consortium to Increase National Effectiveness 
of Continuing Education for Engineers 
Charles R. Vail 

Association for Media-Based Continuing 

Education for Engineers, Inc. 
Georgia Institute of Technology 
Atlanta, Georgia 30332 

A Prototype System to Deliver Continuing Education to 
Engineers 

J, David Waugh 

Association for Media-Based Continuing 

Education for Engineers, Inc. 
Georgia Institute of Technology 
Savant Building, Room 212 
Atlanta, Georgia 30332 

itii 



Development of an Interactive Conversational Computer A 
Model for Linear Programming \^ 

John J. Jarvis ^ . . 

Georgia Institute of Technology 
Atlanta, Georgia 30332^ 

Microcomputer-Based Strategies for Mathematics in Junior B 
High and High School 

L-BS A . Karlovitz 

Georgia Institute of Technology 

School of Mathematics 

225 North Avenue 

Atlanta, Georgia 30332 

Family-Involving Science Education for Elementary 1 C 

School Children 

a Michael E. Browne- 

• University of Idaho 
Moscow, Idaho 83843 

Sp-ace-Centered Activity Kit for Junior High Science . • D 

Ifistruction 

Thomas 'C. Campbell 
Illinois Central College 

Peona, Illinois 61635 '■ - 

Compuler Graphics Technology as a Visualization Tool E 
(or reaching Modern Optical Theory in High School and 
College Physics 

Raymond G , Wilson 

Illinois Wesleyan University 

Bloomington , I llinols 61 701 

Interactive Science Mgseum Exhibits for Preschool Children F 
Theodore Ansbacher 
Museum of Science and Industry 
57th Street and Lake Shore Drive 
Chicago, Illinois 60637 

Deve'lopment and Trial of an Integrated Undergraduate G 
Science Major Program 
Mark Pinsky 

Northwestern University 
Evanston, Illinois 60201 
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Arithmelic and I ts Applications A 

Zaiman Usiskin t c 

University of Chicago ^ \^ 

Chicago, Illinois 60637 • C 

Survey of Recent East EuropearT Literature in School and ^/ B 
College Mathematics * ' 
» Izaak Wirszup 

University of Chicago 
Department of Mathematics 

^Chicago, Illinois 60637 * 

a 

Prototype Microcomputer Courseware for TJeaching C 
High School Algebra 

Sharon Dugdale 
University of I llinois 
Urbana , Illinois 61801 

Demo-Graphics: Teaching Population Dynamics in a D 
Multidisclplinary Framework with Interactive Visual 
Graphics 

^ Paul Handler 

University of Illinois 

57 Coordinated Science Laboratory 

Urbana, Illinois 61801 



/ 



Ising Microcomputers to Teach Social Science in Junior E 
and Senior High Schools 

Paul Handler ' 
University of Illinois . 
57, Coordinated Science Laboratory . ' 

Urbana, Illinois 61801 

A Computer Conferencing System for Peer Evaluation and F 
Commentary on Essay Tests 

Jerome H. Woolpy ^ 
Earlham College 
Richmond, Indiana 47374 

♦ 

Global Geography Course for the Middle Grades G 
Howard D. Mehlinger 
Indiana University 
Bloomington, Indira 47401 
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Development and Distribution of Print Modules for A 
Manufacturing Productivity Education 

Joseph El Gomayel ^ ' 

i' y Purdue University * 

' West Lafayette^ Indiana 47907 

Engir»^eering Education Maferials for Computer Aided - B 
Manufacturing ( EC AM ) ^ 
V^Randail P. Sadowski 
rcfue University 
Departme^nt of Industhial Engineering 
West Lafayette, Indiana 47907 

CONDUIT: Consortium for the Dissemination of Computer- C 
Based Curricular Materials 

James W. Johnson - t 

University of Iowa 
Iowa City, Iowa 52242 ^ 

Use of Microcomputers for Learning Science D 
James W, Johnson 
Untversity of Iowa 
Iowa "City, Iowa 52242 

Computer-Assisted Data Anaf/sis • E 

Melvin R . Novick - . 

\ ^ ^ University of Idwa 

Iowa City, Jowa 52242 

Educational Modules Development for the Nuclear F' 
Fuel Cycia 

N. Dean Eckoff\ 
Kansa& State^ University 
l^nhaftan, Kansas 66506 

Career Oriented Mofjules to Explore Topics in Science G 
(COMETS) ^ ^ . 

' Walter 'S> Smith 
University of Kansas 
Lawrence, Kansas 66054 * 
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Demonstrations in Experimental Psychology for Junior 
High Schools^ 

Fred L. Yaffe^ | • ^ - 

> Washburn University of Tbpeka . 

Department of f^sychblogy 
Topeka, Kansas 66621\ 



Graphic Techniques for Teaohing Statistical Concepts . r. 'B^ 
and Procedures " y » >^ ' 

Marshall J. Graney > \ , ' 

i Wichita State University 

Wichita,, Kansas 67208 - ' 

Developing ^Science Curriculum Units Using the Teams^^^ ^ -C ' 

Games-Tpurnaments Instructional Process 

John H . Hollifield ^ ^.^ ' ^. ' 

Johns Hopkins University ^ . ■ 
Center for S.ocial Organization of Schools 
^- Charles & 34t.h Streets , ^ • 

• ,,Baltimore, iVlaryland 21218' 

pisseminatioh^of Logo-Based Educational Research ^ . D 
Wallace Feurzeig ' . ' ' ' 

Bolt, Beranek & Newman, Inc. 
Cambridge, Massachusetts 02101 

• ,^ © ■ V k- . 

Development of a Microcomputer Network and Courseware for £ 
Teaching Chemical .Engineering -Design - ■ 

Brice Carnahan 

CACHE Corporation • ' ^ <^ 

77 Massachusetts Avenue - 

Cambridge, Massachusetts 02139 • . 

■ ' > / , , ■ 4 

Technology and the Individual - A School TV Series for - F 
, Adolescents - " ' 

^ V Miqaruth' Galey ^ ^ 

Eas^^n Regional Council for Educational Television 
'131 Clarendon Street ^ \ " , . 

Boston, Massachusetts 02116 *- / . . 

Instructiooal Modules in Appli^ Mathematics in Highen Education G 

(UMAP) \^ / . . , ; ^ 

Ross L . Finney ' 
Education Development Center , Inc. 

* 55 "CHfepel Street ' >' ^ 
Newton, Massachusetts 62160^ * ' 

• A . / 
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Modules and Monographs in Undergraduate Mathematics and 
Its oAp^Dlications . Project (UMAP) 
Ross L, Finney, ' ^ 
. Education^ Development Center, Inc. - 

55\Chapel Street, 

Net^ton, Massachusetts 02160 . ' . 

Admini'strati\>e Activities Related to NSF-Supported 

/ Curricufum Materials 

Jerry, D. Murphy 4 
Education Development Center, Inc. 
55 Chapel Street ' - 

Newton^ Massachusetts 02160 ' 

' ' ■ .. ' ' 0. . ^ 

Application of Dimensional Analysis to Middle School' 
Mathematics Using iiyiicrocomputer and Print Materials 
JudahiL. Schwartz ' 
* Education Developmwt Center, Inp, . 
S5 .Chapel ,Street > ' 

Nevytoh, Massachusetts 02160 ^ ' ' 

Psychoacoustic Demonstration Tapes 

David I M. Green ' k . - 

Harvard University ,^ 
Cambridge, Massachusetts 02138 

Corrversion of Te>j:t to Speech fpr Computer-Aided -Instruction- 
Jonathan Allen 

Massachusetts I nstft|^te of Technology .1 
Cambridge, Massachusetts 02139. 

A Model Program 'for Continuing Education in Chemical 
Engineering j ; , 
Kar^n C . Cohen 
• Massachusetts Institute of Technology 
, Cambridge, Massachuseits 02139 

Interest Worlds: ^recdllege Mathematics'in a Computer 
Culture 

Seymour A., Papert 

Massachusetts' Institute of Technology 
77 Massachusetts Avenue 
Cambridge, Massachusetts v02139 

■ • ■ • ' ; -. 
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LOGO (A Computer Language) Methods in Science Education 
Using Low Cost Home Computer's 
Seymour A. Paper;t 

Massachusetts I nstitute of Technology 

77 Massachusetts Avenue 

Cambridge, Massachusetts 02139 ' ^ 

The Modular Course in Electronic 1 nstrumentation (ME) 
Vinal Phase . \ 

^Robert F. Tinker 

Technical Education Research Centers 

575 Technology Square 

Cambridge, Massachusetts 02139 ^ 

• ■ f ' 

Reasoning Development: In-Service Training for Middle 
School Science Teachers ^ . 

Richard D. Konicek 

University of Massachusetts- Amherst 

Amherst, Massachusetts 01003 
• • • 

The Worcester Polytechnic I nstitute . Plan 

William R. Grogan • * 

Worcester Polytechnic I nstitute 

Worcester, Massachusetts 01609^ 

Development of Science Materials* for Early Adolescent 
Minority Students 

Claudia B. Douglass ; ' 

Central Michigan University 
Mt. Pleasant, Michigan 48559 

Support C^enters for Microcomputer Applications in Science 
Education 

Karl L. Zinn 

High/Scope Educational Research Foundation 
600 North River Street 
J Ypsilanti, Michigan 48197 ^ 

Instruction Materials and Delivery Systems for an 
Undergraduate Curriculum in Pest Management for 
Plant Protection ^ . 

D. L. Armstrong 

Fred^ H . Tschirley 

Michigan State University 

East Lansing, Michigan 48824 
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Impact of Microcomputers on Teaching Math and Science to 
Junior High School Students 

Herman D. Hughes . 
Michigan State UnTversity . 
East Lansing, Michigan' 48824 

Problem-Oriented College Physics I nstruction 

Peter Signell ' . , . 

Michigan State University ^ . 
. East Lansing, Michigan 488Z4 

Problem-Oriented Physics Instruction 
Peter Signell 

Michigan State University 
East Lansing, Michigan 48824 

Adaptable Microcomputer ' Graphics for Undergraduate 
Life Science Instruction 

James D . Spain 
' , .Michigan Technological University 
College of Sciences and Arts 
Department of, Biological Sciences 
Houghton, Michigan 49931 

/ 

Curricular Materials in . Computer- Aided Ship Design 
John Woodward 
University of Michigan 
Department of Naval Architecture 
Ana Arbor, Michigan 48109 

Instructional Materials for Computer Literacy 

Ronald E. Anderson ^ ^ 

Minnesota Educational Computing Consortium 

Division of Special . Projects 

2520 Broadway Dr^ive 

St. Paul, Minnesota 55112 

*- . « 
Microcomputeir Instructional Units (for*11th and ^ 
12th Grade Mathematics) Using Simulation of 
Mathematical Modeling 

Lynn Arthur Steen 

St, Olaf College 

Northfield, Minnesota 55057 



/ 
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Out of School Science for Pre- Adolescfent/Adolescent 

Children and^ Their Parents 
» Eugene^D . Gennaro 

University ot Minnesota 

370 Peik hiall 0 
IVIinneapo4is, Minnesota 55455 

- ^ 

High School Minicourse on Chronobiology 
Franz Halberg 
University of Minnesota 
Minneapolis, Minnesota ^ 55455 

Dev'felopment of a General Engineering Technician 
Curriculum 

Donald R . Mowery 

Junior Collegfe District of 3t. Louis 

St. Louis, Missouri 63110 V 

The Preparation of Supplemental Instructional Units Based 
on Current Crustal Research, Grades 8-10 

Edward C. Stoever / 
Southeast Missouri State University 
Cape Girardeau, Missouri 63701 

Development of Resource Material for Instruction in 
Use -of Underground Space ^n.^.^ 
Truman Stauffer ^ 
Univer-sity of Missouri/Kansas City 
Departrtierrt of Gebsciences 
Kansas City, Mi5sburi 64110 

Inventory of Computing Activities and Related Degree 
Programs in U.S. Higher Education 
John W. Hamblen 

University of Missouri/RoHa y ^ 

Rolla, Missouri ^65401 

Self-Paced Tutorial Courses for Mineral Science- 
Metallurgy Departments 

L . G . Twidwell ^ 
Montana College of Mineral Science & 
Technology 
- Butte, Montana 59701 
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LOW Cost Approach to Videodisc Education A 
Robert G. Fuller * 
University of Nebraska 
Lincoln, Nebraska 68508 

Diagnostic and I nstructional^ervices for . Undergraduate B 
Students of Statistics 

Jerry A . Warren 

University of New Hampshire 

Durham, New Hampshire 03824 

r^ew Undergraduate Engineering |V|ateriaTs~-Computer C 
Models in Ihe Context of Competing Social Values 
John M. Mulvey ^ ' 
Princeton University 
^ Princeton, New Jersey 08540 

Development of Laboratory and Lecture Materials for ' D 

Oceanography Teaching 

Harvey M. Sachs 
Princeton University 
Princeton, New Jersey 08540 

Computer Storytelling Mathematics for Pueblo Indian ^ E 
Upper-Elementary Level Students 
Judith ^. Hakes 
. All Indian Pueblo Council 
1015 Indian School Road 
Albuquerque, New Mexico 87197 

Tutorial R^^view Articles to Update Collegiate Physics F 
Instruction 

John S. Rigden 

American Association of Physics Jeachers 
\Graduate Physics Building 
•^State University of New York ^ 

Stony Brook, New York 11794 ^ 

Issue-Oriented Instructional Modules for Introductory G 
College Physics Classes 

Arnold A. Strassenburg 

American Association of Physics Teachers 

Graduate Physics Building 

State University of New York 

Stony Brook, New York 11794 
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Societal Issue-Oriented Physics Modules . Project 
Arnold A. Strassenburg 

American Association of Physics Teachers . 
^ Graduate Physics Building 

^ - State University of New York 

Stony Brook; New York 11794 ' 

Study of Courses in Computer Literacy and the Impact of B 
Computers on Society 

Richard H. Austing 

Association for Computing Machinery, Inc. 
1133 Avenue of the Americas 
New York, New York 10036 

Dissemination of Instructional Materiafs (History-of- C 
Physics Laboratory) 

Samuel Devons 

Barnard College 

New York, New York 10027 

Development of Instructional Films in Ethology-- D 
"Behavior of the Ring Dove" - 
Rae Silver 
Barnard College 
606 We^t 120th Street 
New York, New York 10027 

Professional Competencies Development in the E 
Undergraduate Epgineering Curriculum 
Jean LeMee 

Cooper Union-'School of Engineering 

51 Asto^ Place ^ 
New York, New York 10003 ,^ 

On Using Program Verifiers in Elementary Computer 
Programming Instruction 

Robert L. Constable 
Cornell University 
Ithaca, New York 1485^ 

Microcomputer Courseware to Develop Insight into 
Arithmetic Using Perceivable Algorithms 
Caleb Gattegno 
Educational Solutions, I nc . 
80 Fifth Avenue 
New York, New York 10011 
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Validation of the Continuing Education Achievement of 
Professional Engineers 
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Fiscal Year 1981 and Earlier Years^ Awards 
Principal lnvestigators by State and ln$titutioii 

ALABAMA 

James H. Faulkner State Junior College^ 

Dexter, Lena . . . . . • . • • * • • - • v • -1760 

John C. dalhbun State Community College • 
: "Tyler, G. Elliott . ....... . . .. • • • • -ITSD 

S. D. Bishop State J unipr College 

Daigle., Roy . . . . . . . . • - a • • • • - j • • - .176E 

ALASKA ( ' 

Alaska, University of N . . 

Bailey, liaymond P >..... . . . . . . . . . .149A 

ARIZONA ' . ■ 

^izona State University ■ . 

f McKelvey, Robert -ISIF 

Oldaker, Linda M. ........ . . s . . . ^. . . .181G 

ARKANSAS , . 
Arkansas, University of 

Roberts, T. D. ..... . . . . . . ■ ■ • -^^^^ \ 

CALIFORNIA - 
Advapeed Learning Technology 

/^iestrup, Ann . I . . ... . . . . • . . . ■ • . .149C 

American River College . 

Hayes, Janan M. . . v . .... * 176F 

California State University/Fullerton 

Sica, Morris . V ^- • 108, 182A 

California State , University/Long Beach * 

Bauer, Roger D. -I/ZF 
California State University/Northridge 

Marqhand, Sonja S. , * 172G 

California, University of, Berkeley 

Friedman, Alan J. .150G, 151A 

l^arplus, Robert . . . \ . ... . . . . ■ ■ -ISIC, 151E 

^ Laetsch, W. M. . . .... . . . . . . ■ . . . ■ • 

Linn, Marcia O. . . . , • • llOy 1«3F 

Maxweil, Martha . ............ • • • • ^^^^ 

Reif, Frederick , . . ■ . ■ > • * • • • -^^'^^ 

Lawrence Hall of Science . 

, Karplus, Robert ...... . .4?S1Q9, 151B, 151D, 183C 

• Laetsch, W. M. . . . . ^ . ■ ■ • .183D, *183E 

Miller, John David . .... . \: ■ ■ ■ .151G 

California, University of, Irvine \ 

Bork, Alfred M. ........ . ^48, 49, 111, 112,^2A 

Butler, Michael D. .197B 
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California, University of / Los Angeles 

Jngerspll, Alfred G. . . .173C 

Pei^maul, Jane. . . . . . . . . . * .... HSZB, l52Cr 

California, University of, San Diegp \ . • ^ 

Levin, James A. . . . . . . . . . . . . . . . . 113 ' 

California, Univej^sity of, Santa Barbara . ' 

^\ Marcus, /Marvii\ . . ..... / . . ... .50 

p Mayer, Richard E. . . . . . . . . . . . 184A, 184B 

Shapiro, Perry . . ; . , . .... . /. ^ ... . . .152D 

California, University ;of, Samta Cruz ^ . 

Hooper, Kristina . . .... . . . . ... . .' . . . .152E 

Landesman, Edward M. ................ 5V 

Center for the ^Study of Community Colleges / 
Cohe?t7 Arthur-ivn-r^. . ...... . . . » . 1&2B, 182C 

Cerro Co'so Community College " , 

Dodge, Richard A. ... . . . . . . - • • • • , .176G 

Claremont University Ceat^r • , ^ 

Spanier, "Jerome : . ............ . . . ,^^,.1490 

Coastnne Community College ^ ^ ^ 

McGrll, Jack . . . . > . . . \ . . . . . .177A 

Coursevyare, Jnc. [''' 

Merrill, M. David . : . . . . . . t . • • • • • .149E 

Dixie School bistrjdt V 

Saltinski, Ronald . . . ». . . . V . .... .52 

Exploratorium, The . ' v 

\ . Semper,' Robert.. . . * . . . . . . .149F 

Higher Education Research Institute * 

Scherrei, Rita A. 182D 

MiHs toMege ' , - 

Humphreys, 'Sheila . . . . . . . . ......... .149G 

Monterey Peninsula College „ I 

Banathy,, Bela * ..... \ ......... : .177B 

Palace of Arts and Science Foundation * 

Oppenheimer, Frank. . , . . . ... . . .... .150A 

People's Computer Company ' ' ■ 

Zamora, Ramon M. ' . -150B 

Peralta Community College Distnict ' \ 

Hq^lieman, John J. . . \ . .; . *, . . \ . .150C 

Rockwell International ' . ' 

Snow, William A. . . . . . /• . . . . .173A 

Saddleback College V - : ' i , ' 

V Campbell, Dave . . ............. . . . .177C 

San Diego Sjtate University v 

Branca, Nicholas A.^. . . ... 114/ 182E 

McLeod, Douglas B,.\ .182F 

Silver,* Edward A. . . . . . ... . . ^ 1 .115 

San Francisco State Uoiversfty / ' 

Coyle, Bernard . , . . . .. ^ . .... .150D 

Gutierrez, Jose E. . . ^. . .150E 

Science Applications, Inc. , 

Atwood, Michael E .182G 

Stanford University , v . , , . 

Cohen, Elizabeth G. . ^ 183A 

Pribi-am, Karl H. ....... .183B 

Suppes, Patrick, . .150F, 197A 
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COLORADO, y ^: . • * 

Biological Sciences Curriculum Study Company.- 

Hickman, F^ith M. .1^2F 

Hurd, Paul DeHart .184C 

Mayet;, William V. . . . , 152G, 153A 

- Robinson, Jamfe T. . : * . . j . . . .184D, ^84E 

Tqlman, Richard R* . . . . ..... . . . . . . • . .184F 

• - Colorado State University ^ . ' ' 

Brubaker, Thomas A. • • • • . ^ • • • • • .153B 

I Colorado, University of. Boulder ^ 

Anderson, Ronald D.*; . . . .185A 

A§hby, Neih , , . V . . .153E 

V Harms, Nbrris . .... ItStB 

' Hawkins, David ^. . . ... . . . . • • • -ISSC 

Swadenar, Marc . . .. . , . . . . . . . . . . . .153F 

Colorado/ University of, Colorado Springs .-y:--^^^.. 

Larkin, Robert P. . ; ... ..... . TV^.^.I-SSG 

Denver, University of 

Dorn, William S. . ..... . . * . . • -55 

Hughes, Barry B. . '. .' . . . . .56, 154A 

Lantz, ^Alma E. : .... . . . . ' * '^^^^ 

Eclectic Systems Research . 

Lantz, Alma E J. , . . . . 116 

«^ Educational Resources Center, Inc. 

Morrissett, Irving. . . . . . . . . . • . . . .... .153C 

^ Social Science Education Consortium, Inc. 

' Morrissett, Irving. .'. . , . . . . .V. . . . . 353D, 184G 

CONNECriCUT. V ' 

Central Connecticut State College . 
J ^ Goodstein, Madeline P. ^ . . . . .... . . . . . .154B 

Cooper Company 

Samers, Bernard N. .. ^ ...... . . . . 173D, 185E 

Yale University 

^.^ ^ Soloway, Elliot M . .117 

DELAWARE ^ 

Delaware, University of ^ 

' ^. Sloyer, Clifford W. . . . . . . . . 57 

DISTRICT OF COLUMBIA . 

American Association of Community & Junior ^Colleges 

. " Wilson, Richard E. . . . . . . . , . . .1770 

American Chem'tcal Society ' , 

. Lippincott, William T. . . ..... . . . . .58 

Parser, Moses. • • .173E 

American Political Science Association ^ 

Mann, Sheilah K. ........ • • • : •'■^^^ 

American Society for Microbiology 

Bishop, Helen L ' . . . . 1540, 154E; 154F 

Association of American Geographers 

Pa'ttison, William D. .'l54G 

Conference Board of the Mathematical Sciences 
' . , BottS; Truman A 118, 185F 
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Mathematicaf Association of Americav Inc. 

Jobe, John . . . ' -59/ 155A 

National Academy of Sciences ' _ 

Goldhaber, J. . . . . ............. .185G 

National' Wildlife Federation , . 

' ''• Bishop, E. Gerald. . . . -60 

Rosenberry, Margaret ...... \ • .155B 

Smithsonian Institution/Chesapeake Bay Center J 

Fa\k, John H.. I . . . . • • ...... • • -61, 190A 

. Smithsonian Institution/National Zoological Park 

White, Jud-ith . •. . . . . 62 

. ■ . ■ " 

FLORIDA ■ 
Florida State 'University - 

Burkman, Ernest . .. . . -. . . . . .'• ; • ^SbC 

Gagne, Robert M. . . . . 186A, 186B 

Florida, University of 

, Kantowski, Mary Grace • • • • 155D, 186C, 186D 

GEORGIA • 

DeKalb Community College 

• Rice, Biriie Ann . -1^^^ 
Gainesville Jdnior College 

Hatcher, Martha T. . . . . . . .1//F 

Georgia Institute of Technology ^ iccc 

» Hutchinson, Charles. . -^^^^ 
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